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Description
1.F.e|aq|méwmﬁon

The present invention relates to transparent or ranslucent security documents that can be vesified ontheir authen-
ticity and are protecled against countesfeiting by photo-copying.

2. Background of the lnvention

Security documents that must be verifiable on their authenticityare e.g. all kinds of identification documents such
as passports, visas, identity cards, driver licenses, bank cards, credit cards, security entrance cards, and further value-
documents such as banknotes, shares, bonds, cerificates, cheques, lottery tickets and all kinds of entrance tickets
such as airplane tickets and railroad season-tickets.

NomﬁwmmmaanwwmmmdumashbewmwmeamWe
easy o copy documents at high quality hardly to distinguish from the originals.

To protect the above mentioned documents against fraudulent alterations and reproduction by photo-copying dif-
ferent techniques are used such as the melt-laminating or glueing thereto of preprinted plastic overlayers; the printing

" with special inks; the appfication of coatings or layers for eample loaded with magnetic or fhiorescent pigments; color-

ing or metalizing the substrate of the documents; incorporating holograms; applying fine ne printing, watermarks, fib-
mmmmmmmwmﬂmmmmwmmn@ana
interference pigments.

!naparbwlarmed‘sdosednUS-P4151666r|gm-hansrmsswep:gmeMssemngasdﬂtserdledorsare'
applied by printing fo form a verification pattern in a laminated identification card {LD. card). In the specification of the
same US-P the use of nacreous pigments in verification patiems has been described. Nacreous pigments, also called
peariescent pigments have ight-reflection charactesisiics that change as a function of the viewing or copying angle. The
effect of changing color with viewiny angle makes that nacreous pigments represent a simple and convenient matter to
buitt in a verification feature associated with a non-copyable optical property. -

Interference pigments are in the form of ight-reflecting crystal platelets of appropriate thidmess to produce color
by interference. These pigments.exhibit a color play that verges on iridiscence and under a given angle of reflection will
allow only the copying of a single color, wherwsomercolasawearmdero?ﬂeremmgladrdmmoﬂmwads
these pigments show another color to the human eye depending on the obsesvation angle. High nacreous luster is
accompanied by high specular refleclance. .

mmmmmmmmummsgmaanymwmammwmm

Mmmm,mmwzmmmmenmmmmemmmm
shonapammlaxgeynshwlorwtﬂeobservedhreﬂecbonmodetheyhavaameprormncedcobr-shﬂeﬂectmeb
tharqaeciicbwltupandoovmosmm

'I‘ransmnonoolorofﬁgmmtedaencep:gme:ﬂssm:dnweakerhanreﬂecboncolor.wrucheolorseennme

. reflection mode is called hereinafter "normal” color. [ret. Number 2 in a series.of Mear) Technical Bulletins "Nacreous

(Pearlescent) Pigments and Interference Pigments by LM. Greenslein Henry L. Mattin Laboratories Reprinted from
Pigment Handbook, Vol. 1, Properties and Economics, 2nd Edition, Edited by Peter A. Lewis, (1988) by permission of

John Wiley & Sons, Inc. The Mear! Carporation, 41 East 42nd Street, New York, N.Y, 100017, p. 5 and 6).

In interference, the reflection and transmission colors vary with angle of incidence. The reflection maximum and
minimum shift 1o lower wavelengths as the angle of incidence increases (ref. the above mentioned Mear! Technical Bul-
letin, p. 8. Variation in color with angle of incidence and observation s referred to-as geometric metamesism or gonio-
chromatism [ref. Johnston, R. M. Color Eng.; 5(3), 42-47, 54 (1967) and Hemmendinger, H. and Johnston RM.-* A
Goniospectrophotometer for Color Measurements® in Color 69 (M. Richter. ed). Musterschmidt, Gttingen, Germany
{1970)). . -

3. Objects and Summary of the lnvention

nsmob;eddmemanMmmpmdeasenmydowmauhawngaWanabarﬂwmawon
wmmesmmlmimmmammavmwnfwMem:mmlbewpuedbypho-
togtwhnclequuesandwheremmefesmneedbrspeaaizedda\nmorconﬁbmstoveriymedoamernmns
authenticity.

nnsaparbwlarobgectoimeprmmmmpvmdeaseunﬂydomunhavmamspamﬂamm
support and containing at least one image or pattern in conjunction with interference pigments providing special effects
that can not be copied photographically.

nlsaspeaalobjedolﬂlepr%em"wemonbprwndeasewntydowne:ﬂhawmatrmasparernormbcem :

" support and comprising a layer including a photographically obtained portrait in conjunctiori with different light intesfer-
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néﬂmmmmsmeasyvafmﬁonbymﬁkedeyedﬂwsmnydwmauimdveﬂ.
Other objects and advantages of the present inventtion will become clear from the fusthes description, drawings and

examples.

lnacoordancewithmeprmimenﬁmmaaisplwidedaseunﬂydmnqnwhidlwmaimaﬂea_slmelayu
andavmm“ummmmmlmmimeammm@ummmm,
terized in that said document contains at least one ight interference pigment distributed uniformly or patternwise in or
matlwstmhye:dsaiddowmemandlaoomaimwidpigmemhsaidsuwon. o

By Yransparen! or translucent support” in.the document according to the present invention has to be understood a
wmmhwiuayisveﬁglﬂbloddrgwpadtylwsmso%.mdewylessﬂmso%po‘lbeingexchdedappats
that are inherently colored or have cbtained a color by incorporation of colorants. : _

4.Dsaipﬁondthedriﬁrtgs‘

Fig. 1 represents a schematic sectional drawing of a Security document according to the present invention whesein
lightinedetenoe;igmemsAareprwemuﬁbmiyinalayerononasideolahanspatemswponTSandﬁgmwafer-
mcepigmemsBdiﬁereinhwbrwihmpedhpigmemskmepmunmibmiyhalayumﬂnoherwemsah
memmﬁmaﬂmgmﬂﬁmlymmgemhmmmhmw#wausk

) an.ZreprwmsamhumﬁcswﬁmddMMasewﬂymwnamm‘mhmewmimﬁmmm
ﬁgmiuemmﬁgmamA&euMuihnﬂymmddedauammammwmmmm
mmtsBdﬁerentinodavﬁhreq:edb;igmaﬂskamwmﬂmihniymheoﬁasidedsddswtwhaeh
the pigments A have undemeath a patiern printed with "common” light reflecting pigments R having no fight infesfer-
ence properties.

Fig.3reprecentsaschemﬁcsecﬁonaldmﬁngdasmﬁydomﬂemamdingbﬂwmmiwmﬁmmeh
atonesideoiamspmanapponTSahyumningﬁgminufaemepigmmsAhasmbpawﬁnedpmm
comairiingoonmonligm-feﬂedhgpigmemsB.Atﬂ»eohersidedaaidsmpaiapﬂrﬂe@!'paﬂernoontaiingsaidnor-
mal pigments R is overprinted with-a patlem containing ght intesference pigments B. ’

an4:emosaﬂsathﬁcsecﬁaﬂdaﬁngdaseﬁﬂy&umaﬂawoﬁmmmemsmiweﬁmmm
patiems containing bight interférence pigments A at one side of a transparent support TS are printed over (1) a patiem
containing “common” kght reflecting pigments R1 of which'the color is complementary to the color of said pigments A
‘when seen with reflected fight, (2) a pattern comprising “common” Eght reflecting pigments R mixed with colored fhso-
rescent or phosphorescent pigments or dyes RF, and (3) pattems containing solely fluorescent or phosphorescent dyes
Mmybemebyhspecﬁmﬁmmmmmmmme)qaosedtomravioletigm.l\uheomrside
of said support TS light interference pigments B.are printed over (1) an opaque pallem containing metalfic pigments
(alminiunowbtmzeMm)M.(Z)amﬁmm%hgmehﬁcpMmem'mwﬂwmlmm
méntsMhaanacdammmiawbmembrdmklﬁgtninatermpignems B when seen with reflected ight,
and(a')apauemcomprisingsole!yﬁgrnreﬂecﬁngpignemRZhavingacolorconplememarybmeoolorofmidﬁgm
interference pigments B when seen with reflected light.

5. Detailed Description of the lvention

Alayer and/or pattern containing saii fight interference pigments (same or differert) may be present at both sides
of said transparent or transiucent support. . )
Theseauitydoamaﬂmdhgbhepresemimetﬁonmycmmhhmemmepanemsandlorlayefmbdus
of ditferent fight intesference pigments.
lnawﬁmmmeswwmmwmﬂmmmw%pMMe@w
Mamaawmmmmmmmummwmm-
ference pigments, or is produced by coating a resin solution having said pigment(s) dispersed therein followed aftes
coating by the evaporation of the solvent(s) used.
Animgeapaﬂunwsaninsaiddomanmybebrmedbypinmgtedmiqus-mmnm-hpadprinﬁng
lWMMWtMsMMbWM&nMaMyWammm
obhined'hsaiidoametﬂviaaigmmemmiﬂedurdlededbyanaijnd. :
mwamemmmwmmmdmmmmm(mmmw
pigmmls)mmmhmmmammmmmmmmmﬂedbymdwmhm-

-isor_\wimﬁgmreﬂecledbyﬁwdoamamandhasatleaahwmhareasadmemcdawhmvienedhmﬂision

mnddiromﬁninor'rearside.Meuopaﬁosbrmvafmﬁonfeatwesmmbewﬁedmmmnmmp-
yhgmdlhesaMalhweesyvufmﬁmbyﬁremledeyedmesmﬂydomanMved. :

Preferred Egmmaiuencepignamsmeﬁmnimu?mddemednimmomum}oﬂdemp@nensh -
which the metal axide has preferably a refractive index comparable with the refractive index of TiOy, e.g. Zi0,, Fe, 05
o Cr05. )
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The platelets of mefal cidde coated mica pigments have three layers in such a way that on each of the broad faces
of the mica platefets a very thin coating of metal oxide is present.

The more brifiant interfesence pigments approach metallic luster, an effect that is enhanced by the presence of
absorption colorants. TiO,-mica readily lends itself to incorporation of absorption colorants. Fesric oxide (Fez0,) added
to the TiO, layer, for example imparis a yellow color which in conjunction with a yellow interfesence color creates goid:
When Fe,05 is used in place of TiO, as the mide coating on mica, these pigments have a yellow-red absorption color
because of the inherent color of the Fe;03. They range from bronze to deep copper-red and have a metaliic luster,

The preparation of such kind of pigments is described in in the already mentioned bulletin “Nacreous (Pearlescent)
Pigments and Interference Pigments”, p. 3-4. ’ .

Mica pigments serving as a substrate of the interference coatings are'a group of hydrous aluminum sifcate miner-
als with platy morphology and perfect basal (micaceous) cleavage. Examples of stitable micas. are e.g. muscovile
KAL{AISi;040) (OH),, paragonite NaAL(AISi;010) (OH),, phiogopite K(Ma,Fe) (AISI;O0). (OH),, bictite K(FeMg)
(AISi3040) (OH), and lepidolite K(LiAl)z 5.3 o{Al1 0.0.55% 0-2.5010) (OH), efc.. :

Deraﬂsmnheappﬁcaﬁmdmelalmﬂ/umelaloﬁdewaﬁusmhamimplalelelsarehnﬂmgivenin us-p
3,087,827, 4,434,010 and 5,059,245 and in published EP-A-45 851, EP-A-313 280, DE-A-11 65 182, DE-A-32 37 264,
DE-A-38 25 702 and DE-A-36 17 430 and DE-OS 41 41 069.

'Maudwweubodmanamdngwmeuesaniwaﬁmwufampigmmamﬁmes
desaribed in published German patent application DE-OS 41 41 069 are used. Said interference pigments, called
*Glanzpigmente” according to-said DE-OS are composed of silicate platelets coated with either :

A) a first layer of highly refraclive metal axide, and
B)asewﬂbhdbyeiessmﬁalymisﬁngdmelaﬁmim,uﬂybderunmﬂmwdﬂamorcoatedwih:

A) afirst layer of highly refraciive metal oxide, and
B) a second black layer essentially consisting of carbon or metal, and
C) a third layer of highly refractive metal oxide.

Bymeptmeofasaﬁ-uanspafemmmonlayersaidplatelashaveahigh_chenicﬂreﬁslmme@mm
mismwmdmmmmmm@mmmmmmmmm
atoms contain at least one axygen atom e.g. as in carbohydrates such as sorbitol,

mthyuB)mbebrmedhamedmdhwgasﬁth&msedewnpomﬂemm
e.g.melalcarbowloompourus,armdMnretalmddbhyasA)andC)mbanydecompwiﬁmhgasptnseolmb
atile metal compounds in the presence of cxygen water vapour or mixiures thereod, .

Thefirst layer A) consists e.g. of the oxides of titanium, zirconium, tin andfor iron. )

Mmplateletsdwble—sideooatedvﬁhmeumemehlmddehyersbrusaasiﬂeﬂerenceplgnmﬂsarem
mercially available e.g. under the tradenames IRIODINE (E. Merck, Darmstact), FLONAC {Kemira Oy, Pori, Finjand),
MEARLIN (The Meart Corporation, New York, U.S.A)) and PALIOSECURE (BASF, Germany). Under thesa tradenames
interference pigments showing violet, red, green, yeliow and blue colors in reflected light at 90° are available on the
markel.

Holding an interference pigment-coated transparent support at 90° in a white light beam the transmitted light may
ba greyish-yellow to slightly brown which is a totally different color when seen in feflection (the main color). Such effect
was seen as well in hydrophilic colloid coatings conlaining said pigments as in hydrophobic vamish layess. These dil-
fesences of color in reflecled and transmitted light cannot be photo-copied and form an easily detectable vesification fea-
twe.

Moreover, looking at a coated blue inlerference pigment layer under different rellection angles the a biue color seen
undes a reflection angle of 90° will at a reflection angle smaller than 45> tum into yellow, green Interfesence pigments
obtainmderthmdrctmstarmageﬁshsh’aqe.whereasﬂreviolemndredpigmentsslwablmrﬁshgrey’hm. in
mwmmmmmawahmbmbmmmmﬂmmﬂmmamam
the green ones tum magenta. .

Preferred interference platelet-type pigments for use according to the present invention have a largest surface
mummwmmswmommmwmmsmﬁmmmmwmdmmmm
infesference pigments is preferably between 0.1 ym and 0.6 um and more preferably between 0.2 um and 0.4 pm.. -

mmmmwﬂwrmMMwuaumwamWemmmmmbem
inMMxewﬁhMmﬂaWuemaﬂs&s&ncesmﬂopﬁmlmmhgagm

BywéydwndeﬂwmhteﬂampigwmAmmeabwemaMmsmUueﬁgmwmm
such as PALIOSECURE (badename of BASF - Germany) pigment code EC 1408 which shows when seen in reflection
mode a vivid blue color. Seen in reflection their color changes in shade by chang:nglheobsewanon angle. When
observedhnamnissionmroughsaidkaspa:aﬂstbsbatesaiibhxépigmﬂsd\angemeirhueam-meodor
becomes complementary to blue, ie. deighﬂydarkmedwihabrwnstMemaﬁspmbabtyduetovaysnau
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impurities. A yellow ght interference pigment such as IRIODINE (radename of MERCK - Germany) pigment code

9331 has when observed in reflection mode a yellow color; seen in ransmission the color of that pigment becomes
complementary in color, i.e. blue. This is in accordance with the general property of light interference pigments of
changing their color complementarily when changing thelr mode of viewing going from reflection to transmission mode.

Tests have been carried out in printing a security patiern on a transparent substrate in such a way that one part of
a printing pattem was printed with blue fight interference pigment (e.9. PALIOSECURE EC 1408 or FD 4187 of BASF -
Germany) and another part was printed using a yellow intesference pigment (e.g. IRIODINE 9231 of MERCK - Ger-
many). By changing the viewing conditions from transmission to reflection mode the ditferently printed parts changed
their color complementarily, so that the colors became inverted, which is as already been said, an effect that cannot be
reproduced photographically by color copying machines. Common xesographic copying machines maka prints against
a white background (the color of the side of the cover of the machine contacting the original is white light reflecting).
The light interference pigments that face the light source have high reflectance and show their nonmal color, whereas
the "complementary” color is reproduced with transmitted fight reflected by said cover.

Said property provides a strong security feature which makes e.g. that when a yellow fight intertérence pigment
background is surrounding an information patiern printed with a blue light intesference pigment patiern a copying
machine operating with transmitied light (that is reflected by its while cover) will provide a copy that has the printed infor-
méation in yellow surrounded by a biue background which is the complementary in color from what can be seen directly
in reflected fight not passing through the document.

Further it has been found by us that when copying a transparent document printed with Eght inferference pigments
and overprinted with a fine guilioche design with common fight reflecting pigment being no kight intesference pigment,
the color of the guilloche patiem in the photocopy is different whether (1) the copy is made with the front side of the
transparent docusment (originaf) directed towards the light source of the copying machine or (2) the copy is made with
the fight of said source directed through the rear of the transparent document fowards the information pattemn and
image background at the tront side receiving reflected fight from the white light reflecting cover of the machine.

Inthe first case said "common” pigments contained.in the guilloche pattern are reproduced with their inherent color” -
and the fight interference pigments are reproduced in the transmission mode in their complementary colors:

in the second case the pholocopying machine does not see in reflected light the pattemn of said "common® light

" reflecting pigments that have been printed on 1op of the light interference pigments so that they are not reproduced any-

mqwhiemeligmmmmp:gnmmgmhwpmdmwwuplemmmm

The "common” light reflecting pigments can be printed underneath or above the light intesference pigments.

Thus, when in the above combination of information pattern and badkground a fine guilloche design having e.g.
lines 3 microns wide, is printed with common yeliow colored pigments (yellow Bght reflecting pigments) being no light
interference pigments the differences between the copy and the original will become still more outspoken in that the
color of the guilloche fines will be reproduced correctly bist will not be detectable againstthe yellow patiem of ight inter-
ferenca pigments seen by the copying machine. .

in the embodiment illustrated in Fig. 3 the fight reflecting pigments R can show a rainbow effect (are iridiscent)
wheremoneoilhelrraﬂbowcolorshasmamhueasmecdordmeEgMiMerieremeptgrnentsbengptmwon
fop.

Inmeenbocﬁmemih;sbatednFg.4helngiﬂrellechngoolovsslm:grauboweﬂect(oﬂenwedmsecumydoc-
uments) are used in a printing ink containing metallic powder (e.g. aluminium os bronze). Printed undemeath the light
interference pigments the metallic powder being opaque blocks light and prevents copying of information present on the
other side of the transparent support. Opacifying front and back images may be prirted on top and/or undemeath the

. paltems containing light interference pigments. The printing on both sides of the transparent support may be in perfect

fron¥back registration using a therefor adapted printing machine such as a "Simultan Press® which is known for printing
securily documents.

- When the design of the documerit is aranged in such a way that the light interference pigment pattem does not
cover completely the printing pattem of the light reflecting pigments undemeath, the observation in reflective mode
shows the light reflecting pigments in their own color on the front or rear side of the document in the non-covered zone -

only. In the covered zono the light inlerference pigments show in reflective mode their main color.

On inspection in transmission mode (holding the document to the fight) or copying with transmitied fight the pat-
tmdmmnmmmlgmnmﬁpmkunwmeamdedmammmeadded (conbned)axﬂmyium
an vninterrupted area in the field of fight interference pigments showing their own complementary color or combination
olsa:dconplemeﬂarywlushovalmzones.whdamymunmaeom:umgreyareawhereﬂmoamlm
tarycdolseadnepresernaconplmuarypandmevsblespewmasnsmecaseegbyhmngmomguma
zonaeommnngyelm—feﬂecmgMnmmmmmmamemwmmmmmmm-

LthﬂafémpbmaMmyMnﬁedwﬂhlmammwmmuoddmmem
emitted thereby. Light inferference pigments have always some transparency together with their high specular reflect-
ance.
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According 1o one embodiment the above mentioned photographically obtained image or pattern is produced by
means of ablack-and-white or colour developed photosensitive sitver halide directly in a Eght-sensitive material itself or
in a non-ight-sensitive image receiving matesial having a transparert support.

According to anothes embodiment the above mentioned photographically obtained image or patterri is produced by
means of a non-impact printing technique in which analog or digital input signals for controlling the printing of said
image or patiem stem from fight-information originating from a visile original, which ight-information may be trans-
formed into electrical signals that can be transduced and stored, e.g. on magnetic tape or optical disk. The.visble orig-

. inal may be an object or fiving being or an already formed photograph of these.

A survey of non-impact printing techniques such as electro{photo)graphic printing, ink jet printing, photochemical
printing and thermal transter printing is given by Jesome L. Johnson in *Principles of Non impact printing” Palatino Press
- rvine, California U.SA. (1986).

In accordance with an embodiment according to the present invention there is provided a document including a
photographically obtained image or pattern and uniformly distributed interference pigments of a particular color are
present in the document in combination with a printed pattern containing interference pigments of a color ditfesent from

" the color of the uniformly distributed intesference pigments.

In accordance with another embodiment according to the present invention there is provided a document including
a photographically obtained image or pattem and having at each side of its transparent or translucent support a layer
wheremimeﬂerenceplgmenlsaredstrhnedumbnﬂy and wherein said layers at opposite sides of said support have
a different color by the presence of ditferent interference pigments.

hmmwmawammmMmMewmnmtheelspfovuedadoannemmen
uniformly distributed interference pigments are present in combination with pattesn-wise printed colored common light-
reflecting pigments or dyes or white light reflecting pigments, e.g. TiO,. The color of tha intesference pigments under
the copying angle is preferably the same as the color of said printed fight-absorbing substances preventing thereby suc-
cesful photocopying of the printed information that remains sl readable by the human eye under another observation
angle. .

Acwd’mgtosh‘llamﬂrefmbod’nmnmadoannentollhepresermnvenuonapanemolpmned:maferermpg-
memsspnsentmdemeaﬂaandloronlopoialayerorwpponhavngaoolorswstanhallymesameasmeoolorol

_ said pattem containing said interference pigments when seen in reflection or transmission mode.

According to an embodiment in the security document according to the present invention ditferent intesference pig-
‘ments are present uniformly each in a different layer at opposite sides of said support and at least one of said kayers

"has undemeath and/or on top a patiern contairing common light-reflecting pigments and/or-dyes having no light inter-

ference properiies, and having preferably a color substantially the same as the color of at least one of the inlerference
pigments when seen in reflection or transmission mode.

According to another embodiment in the security document according to the present invention at least one patiem
mmarmgcommnﬁght-reﬂech':gplgmemsandlotdysspresetﬂwhnchpaﬁemsaﬂeastparﬂyeoveredwnhapat-
tern containing interference pigments.

Accordingto.a fisther embodiment in Medownetnamdmtomeprsernmenbomheszwoansbemooated
directly by sputtering with a thin meta) cdde layer or has been coated with said metal oxide layer on top of a coating or
pat!emofm:dighiﬂederencepagnmﬂsandlorcoahngotpaﬁemoibghtreﬂecbngptgmenlshawmnobgmmener-
mepropat&ctahngweﬂnatthehmooatedmetnlomdelayerhasabslarmallylhesamomolaconplanemary
lomecolorofsmdpaﬂemwnseappredplgnems.

According to a special embodiment the document according to the present invention has on the front and/or rear
side of its support underneath and/or on top thereof uniformly or pattemwise applied interference pigments in the form
of a printed guilloche Ene patiem with rainbow effect, containing therefor light reflecting pigments showing that effect so
as o have one or more of the rainbow colors the same as the normal or complementary color of said light interference
pigments. n a particular case said one or more of the rainbow colors is obtained by printing metallic pigments.

In another embodiment fluorescent or phosphorescent pigments have been mixed with said light intesference pig- -
mentsandlomilhsax!Mrmmugma&mmmwwhmmamﬂmmsanmmm
isobhmedbypmhmahanspmutvamslﬂoadedmhaftmscaﬂapt@mmeﬂpum

. mmammmmmmmmmwmmmm(a)mmmem
pigment(s) that is (are) mixed with one of said bght reflecting pigments and/or mixed with said fight interference pig~

-mmtswhqebywhmmedbdtawdetﬁg!nsamwmmt(s)smw(s)lightoltwodiﬂereﬁwavelengm

ranges one of.which is ditferent from the wavelength range of the colors of said light refiecting and'interference pig-

.mmmmmemwamueﬁmwﬁnwswmmmmmmmm«m&

mentary color of said inferference pigments.

- Ina particular embodiment a guilloche pattern with rainbow effectis printed in perfect see-through print register on
the front'and rear side of the support; the light retlecting pigments showing rainbow effect printed at one side have com-
Plementary color with respect to the pigments printed, but have at one side a color the same as the normal color of said
IigMintetfetencepigmns.mﬂ%éwinpaﬂsdsaidgtﬂbdmpaﬂanaieiﬂrasidemaﬂeasipmﬂyaptmm
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or printed pattemn or complete a printed pattern.

hammmmgmmmemmmgmumpm.mmmwmm
at least partly covering each other and said pattemns each contain (a) different fight intesfesence pigment(s) the con-
struction and composition of which is such that they show a different color shift when viewed undes the same observa-
tion angle, and wherein the printed pattern most remote from the dbserver has highes covesing power than the patiem
printed thereon which is more transparent, hereby obtainirg adoqmemmatshowsmmeovetlappmpanemareaa
continuously changing color shift by changing gradually the obsesvation angle.

AmmmmymmmmmmmmmbeappﬁedbymahmammInqmdcm-
taining said pigments in dispersed form and a dissolved binding agent or containing said pigments dispersed together
with a binding agentin the form of alatex. Afler coating the solvent or dispersing liquid, e.9. water, is removed by evap-
oration. Any coatingtechnique for the application of thin quid layers may be used as is known e.g. from the field of the
manutachwe of photographic silver halide emulsion layer materials, e.g. doctor blade coating, gravure roller coating,

According 1o a special coating technique the fight interference pigments are appfied in a radiation-curable binder or
binder system wherein e.g. monomers acd as solvent for polymers o prepolymers as described e.g. in published EP-A
0522 609, 50 that after coating of thé fiquid coating composition no solvent has to be evaporated.

In eccordance with a particular embodiment uniformly distriuted interference pigments are applied in a layer that
is transferred by a stripping-off procedure to built the document of the present isvention. Such procedure is described .
in pubished EP-A 0 478 790 but is applied therein for controlling the whiteness of an image present on a permanent
support using for the stripping-off and transfey procedure a tesnporary support coated with a wet-strippable non-photo-
sensitive layer containing fluorescent whitening agent{s) in a hydrophilic colloid binder.

According to a special embediment the ightinterference pigments are apphied in the form of a pigment-transfer-foil
wherefrornbyhowansfetmepigmemsarehans!eneduufomﬂyomomeabslrateoiﬂ?eseamydoamem

SﬂamhswamgtedwqueamdbrmbrmWamlyngsadpmnsswaprdu-wng optionalfy on_

’ hotmenremhyerwhetennnyareumregnaledbyprmeammmmponhepagmemsanadhm ©.0. wax

mybeappﬁedtowweadhwmtotheselecledabshale.Thats:bshalemyhavehydromicorhydroﬁwbc
surface properties.

Spray-coating may be applied for covering the whole surface of the substrate or ortly a part thereol producing Tight
intesference rainbow-effects”. By using varying mixtures of different intesference pigments the intensily of one color can
be made to decrease gradually while an increasing color intensity of ancther pigment comes up. The human eye will
see the rainbow effect varying according to the perception angle and will recognize the basic color of each of the
sprayed pigments, but a photocopier operating with a fixed copying angle will only reproducs, say a single yellowish-
brown color and not the colors of the interference pigments that can be seen under different inspection angles.

Mnnafampbmansmnbewedbmgmam“mnnaddwaﬁgvanshmmwbemwmf
pre-coating a security document subsirate, e.g. opaque resin film or paper. Thecoalmgmaypmoeedwmwommnvar-
nishing or impregnation machinery instead of using printing presses.

Asdreadymﬂmedhaanheun@mﬂmpﬁedﬂafummmtm%gewdywnbmedwm
image-wise or patiern-wise applied intesference pigments of another color.

The image-wise or patlern-wise application of interference pigments proceeds e.g. by printing with anvink contain-
msadpugments.&ﬂedpmﬁngprocwsesaree.g planographcoﬁsetpmhng.g‘amepnnmg intaglio printing,
screen printing, Tlexographic printing, refief printing, tampon printing, ink jet printing and tones-transfer printing from
electro{photo)graphic recording materials. :

Famenpuﬁngmhydmphiﬁclayersorswsuatesthemkeambrammlea15b20%bywugtnmm
of the interference pigments in a solution of ceflulose nitrate in a polyethylene ether. Such ink has a good adherence on
hydrophikic coloid layess such as gelatin-containing layers Used in DTR-recording matesials. Said ink is advantageously
applied with a commercial screen press using a polyester screen with a 77 and 55 mesh. The interference colors grad-
ually appear on drying the ink.

Tulsappﬁedmkpaﬂemsonahydrophﬂicmagefewwnglayerbmm—hmgemmuiommnmangedm-
ing DTR-processing. -

- meumdmeﬁgmmedaemepMnomdmmmmWeseamtydmmmm
affect tha possibilily to print thereon further graphic or alpha-numerical information by any known printing technique.

For easy visual verification the light interference pigments are present preferably in a security document in a cov-
erage of 0.3 ¢/m? to 10 g/m? and more preferably in a coverage between 0.7 g/m? and 3 g/m2.

_The printing of a light interferencs pigment-containing pattern may proceed on a substrate already covered e.g. by
a hologram, ight-diifiraction patiern, metalfic pattern that can be viewed throught the printed patiern so that the proper-
ties of the interference pigments are added thereto. - _

The printed pattern containing interference pigments forms no obstadle for a good adherence with laminated plastic
resinous covering material. By proper selection of the binder of the ink it can be co-melted with the resin material lam-
inated thereta.
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According to a parbicular embodiment the light intesference pigment-containing ink is appiied on & temporary sup-
port, e.g. polystyrene support, wherefrom the ink layer can be siripped off and transferred 10 a permanent support, e.g.
a glued and preprinted substrate of a security document. The ink layer, applied overall of pattem-wise, after leaving the
temporary support covers underlying pre-printed data on the permanent support. For preventing fraudulent copying
these data have the same: color as the interference pigment layer when seen under the copying angle. nsufficient
image contrast is available so that copying of the pre-prinied dala is no longes possible. By applying a dried intesference
pigment-containing ink layer that is translucent the undeslying data can be visually inspected therethrough by altering
the perception angle.

In accordance with the preceding embodiment a security document according to the present invention, e.g. serving
as 1D. card, is preferably in the form of a laminate in which the information-containing layes(s) are sealed between pro-
tective resinous sheets. 1.D; card laminates may be built up as described e.g. in US-P 4,101,701, US-P 4,762,759, US-
P 4,902,593, published EP-A 0 348 310 and published EP-A 0 462 330. By lamination tamper-proof documents are pro-
duced which do not allow the opening.of the laminate without damaging the fmage contained therein. The destruction
of the seal will leave visual fraude traces on the security document.

Maccadamewﬂhafnslmdemmeseamydoamaﬂamrhgtomepmanmammabladmnd-wtﬁepho—
tograph in the form of a silver image is formed by the silver salt diffusion transfer process, calied herein DTR-process.
Wmmmmmmmhwmwmmehammemmmm
development nuclef containing layer, for recucing therein transfemed silver salt, said development nudlei containing
layer contains itself and/or in an overlaying and/or an undertaying layer uniformily distributed therein said interlerence
pigments.

The lightintesference pigments may be present either in the image-recelving layer itself and/or in a waterpermeable
top layer.and/or in a subbing layer covering the support.

The presence of a dried water-impermeable ink pattem on the image-receiving layer blocks DTR-image formation.
merebynnspossbletoanangeeg.fmermpanammasgﬂlwhwnmeptwbgmphaeahmﬂMwayanaﬁ-
tional verilication feature.

The principles of the DTR-process are described in U.S. patent No. 2,352,014 of André Rott, issued June 20, 1944.
According to said process silver complexes are image-wise transferred by, diffusion from a silver halide emulsion layer
to an image-receiving layer, whese they are converted, inthe presence of development nudied, into a silver image. For
this purpose, an image-wise exposed silver halide emulsion layer is developed by means of a developing substance in
the presence of a so~called silver halide solvent. In the exposed parts of the silver halide emulsion layer the silver halide
is developed to-metallic siver so that it cannot dissolve anymore and consequently cannot diffusa. In the non-exposed

. parts of the silver halide emuision layer the silver halide is converted info sokuble silver complexes by means of a silver

halide complexing agent, acting as siiver halide solvent, and said complexes are transferred by diffusion’into animage-

“recelving layer being in waterpesmeable contact with said emulsion layer to form by the catalytic action of sakl develop-

ment nuclei, in so-called physical development, a silver-containing image in the image-receiving layer.

More details on the DTR-process can be found in "Photographic Silver Halide Ditiusion Processes” by A. Rott and
E. Weyde, Focal Press, London, New York (1972).

lnaworda:mmhasecondmdemheopaquesewnlydoametﬂnwaﬁngbheptwerﬂmenbmaodapho—
tograph in the form of one or more dye images is formed by the dye diffusion transfer process (dye DTR:process)
wherein the image-wise transfer of dye(s) is controlfed by the development of (a) photo-exposed silver halide emulsion
1ayer(s), and wherein dye(s) is (are) transferred imagewise in a special image receiving layer, called mordant layer, for
fixing the dyes, sak!n'nordamlayeramlomnoverlaymgandloran underlaying layer containing uniformly distributed
therethrough said intesference pigments:

Dys diffusion transfer reversal processes are based on the image-wise transfer of diffusible dye molecules from an

image-wise exposed silver halide emulsion matesial into a waterpermeable image-receiving layer containing a mordant
-for the dye(s). The image-wise diffusion of the dye(s) is controlled by the development of one or more image-wise

WMMWMWM&MWM&MM@UéWWW&NSM&
and contain respectively a yellow, magmtaandcymdyemlewle&vaeyddyedﬁamtamfermmngpmo—
esses has been given by Chistian C. Van de Sande in Angew. Chem. - Ed.Engl.gns&)n’a 191-209 and a partfic-

. ularly useful process Is described in US-P 4,496,645

mmnmmmampmmmdmmdmmldepaﬂmmedyabbem-

ldamed.llaaddyesarewbemordamad.mamguewvmlayabuagady&nderuhyuwnmbasopdr‘

meric mordants such as polymess of amino-guanidine derivatives of vinyl methyl ketone such as described in US-P

2,882,156, and basic polymeric mordants and desivatives, angwbyrdn&heMw-pbhaww!phanteof

poly-z-wnypyn(ﬁnomdsnﬂarwmmdsdesabedmusmmwo and the compounds described in the pub-
lishéd DE-A 2,009,498 and 2,200,063. Other mordants are long-chain quaternary ammonium or phosphonium com-
pounds or temary sulphoniitim compounds, e.g. those described in US-P 3,271,147 and 3,271 .148,, and cetyltrimethyl-
ammonium bromide. Cestain metal salts arid their hydroxides that form sparingly soluble compounds with the acid dyes
may be used too. The dys mordants are dispersed or molecularly divided in one of the usual hydrophitic bindess in the
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image-receiving layes, e.g. in-gelatin, polyvinylpyrolidone or partly or completely hydrolysed celluiose esters.

In US-P 4,186,014 cationic polymesic mordants are described that are paricularly suited for fixing anionic dyes,
e.g. sulphinic acid salt dyes that are. image-wise released by a redex-reaction described elg. in in published EP-A
0,004,399 and US-P 4,232,107.

The DTR process can be utifized for reproducing fine originals e.g. printed documents, as well as for reproducing
continuous tone originals, e.g. portraits.

" By the fact that the DTR-image is based on ditfusion transfer of imaging ingredients the image-receiving layer and
optionally present covering layer(s) have to be watespermesble.

The-repraduction of black-and-white continuous tone images by the DTR-process requires the use of a reconding
material capable of yielding imagés with considerable lower gradation than is normally applied in document reproduc-
tion to ensure the correct tona rendering-of continuous tones of the original. In document reproduction siver halide
emuision materials are used which normally mainly contain silver chioride. Siver chioride not only leads to a mora rapid
development but also 1o high contrast. , -

InU.S. patent. Na. 3,985,561, tobe read in conjunction herewith, a ight-sensitive siver halide material is described
wherein the silver halide is predominantly chioride arid this material is capable of forming a continuotss tone image on
or-in an image-receiving material by the diffusion transfer process. .

According 1o said U.S. patent a continuous tone image is procuced by the ditfusion transfer process in of on an
image-receiving fayer through the usé.of a fight-sensitiva layer which contains a mixture of siver chioride and silver
bddbmﬂasimhmﬂadwmﬁhghy&uﬂﬁcwlﬁdb&dsaggdaﬁ;mehmmmmkm
in an amourt of at least 90 mole % based on the fofal mole of sives hakids and wherein the weight ratio of hycrophilic
cofloid o silver hallde, expressed as silver nilrale, is between 3:1 and about 10:1 by weight.

- With these light-sensitive materials successful reproduction of continuous tone images can be obtained probably

as aresult of the presenca of the indicated amounts of silves iodide and/or sives bromide and of the defined high ratio
of hydrophiliic colloid 10 silver hafide, .
. MoordhgtoU.&paiemNoA.m'ZAssﬁkanisetobereadhcon‘pmdionhereﬂh.ﬂrerqxoducﬁonofconﬁum
tonia images can be improved by developing the photographic material with a mixture of developing agents comprising”
an o-dihydroxybenzene, e.g. wtechd,a&pmmlﬂnmeag.a1-arym-pymmﬁdnmaam-opﬁuallyap¢ﬁmwmy-
benzene,e.g.hydromimne}ﬁmmhrmnudheodrwdxybwmehsahmmhglamaﬂmﬂw_mm
amount of the 3-pyrazolidinone, and the p-dihydraxybenzena if any being present in a molar raio of at most 5 % with
respect to the o-dihydraxybenzene.

Suitable development nudeifor use in the above mentioned physical development in the image receiving kayes are
e.9. noble metal nuclei e.g. siver, palladium, goid, platinum, sulphides, selenides or telfurides of heavy metals such as
Pd, Ag, Ni and Co. Preferably used development nuclei are colloidal PdS, Ag,S or mixed silver-nickelsulphide particles.
The amount of nuclel used in the image receiving layer is prefesably between 0.02 mg/m? and 10 mg/m?.

Theimagerecdvhgbyamnpﬁsw_brb&dhnghgmdﬁﬁaphyﬁmldwdmwﬂnﬂdhﬂmumda
prolective hydrophiiic colioid, e.g. gelatin and/or colloidal siica, polyvinyl akcohol efc... '

mmmammmgwmeummmewmamamwmmm
the kind of binding agent or mixture of binding agents used in the nudei containing layer. In order to obtain a sharp
imgewilhhighq:ecbaldens'tymereducﬁmmmmgltsdﬂhsinginmmeknagereceivhgIayetm:sﬂakeplaca
rapidly before lateral diffusion becomes. substantial. An image-receiving material satisfying said purposa is described
in US-P 4,859,566. _ )

Animge-receivingnﬂeﬁaloﬂhislypeisveryaﬂdql_abnsehcomecﬁmwimlhaprmimaﬁonandm

- tains a water-impermeable support coated with (1) an image-receiving layer containing physical development nuclei

and interference pigments dispessed in a waterpermeable binder and (2)-a waterpermeable fop kayer free from devel-
opmemmdeiandcornainhga_mmiccdloid.haMawaym: :

) the total solids coverage of said two layers (1) and {2) is e.g. at most 2 gh?,

({) inlayer (1) the coverage of the nuclei s in the range of 0.1 mg/?? o 10 mg/m?, and the covesage of binder is in
the range of 0.4 to 1.5 ghn® and '

() in said top layer {2) the coverage of hydsophilic colloid is in the rangé of0.1 10 0.9 g/,

The coating of said layers proceeds preferably with siide hopper coater or curtain coates known to those skifed in
thearl ’

According to @ particulas embodiment the nuclei containing layer (1) is present on a muclei-free underlying
hydrophilic colloid undercoat layer or undercoat layer system having a coverage in the range of 0.1 1o 3 g/n? of

‘hydrophiic colloid, the tota! soids coverage of layers (1) and (2) together with the undercoat being at most 2 gv?. bn

connection with this embodiment the nacreous pigments may be also be ingluded in the undercoat layer or may be
included therein instead of being present in the nuclei containing layes.
The undercoat optionally incorporates substances that improve the image quality, eg. incorporates a substance
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improving the image-tone or the whiteness of the image background. For example, the undercoat may contain a fluo-
rescent substance, silver complexing agent(s) and/or developmesnt inhibRtor releasing compounds known for improving
image shaspness.

- According to a special embodiment the image-receiving.layer (1) is applied on an undercoat playing the role of a

- ming layer in association with an acidic layes sesving for the neutralization of alali of the image-receiving layer. By the

timing layer the time before neutralization occurs is established, at least in past, by the-time R takes for the allkaline

jprocessing composition to penetrate through the timing layer. Materials suitable for neutralizing layers and timing layers

are disclosed in Research Disclosure July 1974, item 12331 and July 1975, item 13525,

Inthe image-receiving layer (1) and/or in said top layer (2) and/or in an alkali-nevtralizing undescoat geladtin is used
preferably as hydrophilic colloid. mhyerﬂ)gdahnnspraaﬂpre’emblybratlaslso%bnglnalﬂlsopbmaw
used in conjunction with an other hydrophific colloid, €.g. polyvinyl aicohal, cellulose derivatives, preferably carboxyme-
wwmmmmmmmdmmagmgmmmmw«wmmm'
aaylanudec.Sa:domerhydmphiﬁccouo.dmybelsedalsoinmebplayerhratmosno%byweughtandmme
undercoat in an amount lower than the gelatin confent.

Waumgamnghyumammhﬁcwnodhyenmtammammhpmm"wm
pnsoaswerhaﬁdedefelopmagerﬂandlorsiverhaﬁdesohmm eg. sodnmﬂuosu!phalemana:mﬂofmprm—
mately 0.1-g to appraximately 4 g per m2.

The |mg&fecawnglayaaahydmplﬂbwbdhyunwmu¢mauerdamﬁhpMMhnmwﬂm
colloidal s¥ica.

_ The image-recefving layer may contain as physical development accelerators, in operative contact with the devel-
oping nuclei, thioether compousds such as those described e.g. in DE-A-1,124,354; US-P 4,013, 471; US-P 4,072,526
and in EP 26520, .

According 10 a preferred embodiment: the processing bquid and/or the DTR image-yeceiving material contains at
least one image toning agent. n said case the image foning ageni(s) may gradually fransfer by diffusion from said
mgemwwgmmmﬂwmmnghuuwhepmmmmdsaummmady In
practice such can be realized by using the silver image toning agents in a coverage in the range from 1 mg/m? to 20
mg/m? in a hydrophilic waterpermeable coloid layes.

AauveydwnﬂblotonngagemsnsgmmmeabwemerxbonedbookofMdréﬂouandEdMWeyda.p.m-ss
preference being given to 1-phenyl-1H-tetrazole-5-thidl, also calied 1-phenylS-mercapto-tetrazole, tautomeric struc-
tures and derivatives thereol such as 1-{2,3-dimethylphenyl)-5-mercaptotetrazole, 1-{3,4-dimethylcyciohexyl)-5-mer-

- caplo-letrazole, 1-{4-methyiphenyl)-5-mercapto-tetrazole, 1-{3-chioro-4-methylphenyl)-5-mercapto-tetrazole, 1-(3,4-

dichlorophenyl)-5-mercapto-tetrazole. Further particularly useful foning agents dre of the class of thiohydantoins aind of
tha class of phenyl substiuted mercapio-triazoles. Sl furthey toning agents suitable for use in accordance with the pre-
fen'adarbocﬁmuﬂdheprwaﬁmenbmaeham)gagansdmbedhpwﬁshedEumpeanpalentappﬁwhms
218752, 208346, 218753 and US-P 4,683,189.
thmiydmaﬁmwﬁngbhemMnmmmem«mmWnsegadear-
rwnﬂmsmpmamsmnmnmsmnamaplgmmsumdsmiymgtosunedegeemeap-
port. For example, white TiO; particles as described e.9. in published European patent application (EP-A) 0 324 192
are incorporated thesein. -
ermmﬂﬁhmnuﬁdumgﬁmaﬂﬁmambmeagpdywbmi&pdy&m.wdmﬂy
polyethylene terephthalate, polystyrene and homo- and copolymers of vinyl chioride. Further are mentioned cellloso
esters e.9. celuloss triacetats.
maabmmawonedbmlmgwewvmmtmdsmybemwnwmmdmwimWwpedpmmsmWe
material containing a siver halide emulsion layer. For contifuous tone reproduction the sitver hialide comprises prefer-
ably a'mixture of silver chioride, and silver iodide and/or siver bromide, at least 90 mole 9% based on the total mole of
thesiNerlalidobemgstllmde.arﬂﬁwmbobyweig?ﬂdhﬂopthcdbdtosiverMﬁdemmedassw
nitrata fs between 31 and 10:1.
The binder for the silver halide emulsion tayer and other optional layers contained on the imaging element is pref-

- erably gelatin. But instead of of together with gelatin, use can be made of one or mors other natural and/or synthetic

hydrophific colloids, e.g. albumin; casein, zein, polyviny alcohol, alginic ackis or salts thereo}, cellulose derivatives such

‘as carbaxymethy celulose, modified gelatin, e.g: phthaloyl gelatin etc. The weight ratio in the Siver halide emulsion

layer-of hydrophilic colloid binder to siiver hafide expressed as equivalent amount of siver nitrate to bindler is e.g. in the
range of 1:1 to 10:1, but preferably for continuous tons reproduction is between 3.5:1 and 6.7-1.

The silver halide e;muisions may be coarse or fine grain and can be prepared by any of the well known procedures .
€.g. single jet emulsions, double jet emulsions such as Lippmann emulsions, ammoniacal emulsions, thiocyanate- or
thioether-ripened emulsions such as those descaribed in US-P 2,222,264, 3,320,069, and 3,271,157. Surface image
emuisions may be used or internal image emulsions may be used such as those described in US-P 2,592,250,
3,206,313, and 3,447,927. ndwredmwmmemummmgemmmybemedasdmbedn
US-P 2,996,382,

10
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mmwmmwdmwmeMarmmimmmam«m
hedral form or they may have a transition form. Regular-grain emuisions are desaribed e.g. inJ. Phologr. Sdi., Vol. 12,
No. 5, Sept.JOcL. 1964, pp. 242-251. The silver halide grains may also have.an almost spherical form or they may have
a tabular form (so-called TF-grains), or may have composite crystal forms comprising a mixture of regular and imegular
aystalﬁnefans.ThesMhaﬁdegrmmmyhaveammmeredMeMVmgacofeaMShenolcﬁﬂetauhaﬁde
conposibondewhawngadiﬂe%wmosedwearﬂshdlhesivuhafﬂegmmmymabodiﬂauﬂ

- haﬁdamxposrhmsandmetaldopa:ﬂsmetween
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Theavemgeszewrmedasmeaveragediameteroﬂhesﬂveﬂnlidegamsmayrangefromozmwum.ptef-
etablybeMemoz;mamoamammslpreferaliybehwemoawnmdoswumeszeliwibubonmbehorm-
cﬁspetseorhetemd'spemAhamtiwsesuzedsiribubomsoblauﬁwhen%%olﬁ;emlnveaslzematdos
not deviate more than 30 % from the average grain size.

" The emuisions can be chemically sensitized e.g. by adding sulphur-containing compounds during the chesmical rip-
ening stage e.g. allyl isothiocyanate, aliyl thiourea, and sodium thicsulphate. Also reducing agents e.g. the tin com-
pounds described in BE-A 493,464 and 568,687, and polyamines such as diethylene triamine or derivatives-of
aminomethane-sulphonic acid can be used as chemical sensilizers. Other suitable chemical sensitizers are noble met-
als and noble metal compounds such as gold, platinum, paliadium, iridium, rutheénium and rhodium. This method of -
chemical sensifization has been described in the article of RKOSLOWSKY, Z. Wiss. Photogr. Photophys. Photochem.
46, 65-72 (1951).

The emulsions can also be sensitized with polyatkylene axida desivatives, e.g. with polyethylene mdde having a
molecular weight of 1000 to 20,000, or with condensation products of alkylene cides and aliphatic alcohols, gycols,
mmmmmwmwmmdmmnmmﬂmmmdm
diamines and amides. The condensation products have a molecutar weight of at least 700, preferably of more than
1000, itis also possible to combine these sensitizers with each other as described in BE-P 537,278 and GB-P 727,982.

The silver halide emulsion may be sensitized panchiomatically to ensure reproduction of all colors of the visible part
of the spectrum or it may be orthochromatically sensitized.

Thespewa!prntosensbmyo!Mesilverhahdewnbead‘;ustedbyproperspeclralswsMonbymeansolme
usual mono- or polymethine dyes such as acidic or basic cyanines, hemicyanines, oxonols, hemiaxonols, styryl dyes o
others, also ti- or polynuclear methine dyes e.g. thodacyanines or neocyanines. Such spectral sensitizers have been
described by e.g. FM. HAMER in "The Cyanine Dyes and Related Compounds” (1964) Intesscience Publishers, John
Wiey & Sons, New York.

mmmmmmmmmmmagmmammmamm
mmmchmmsmmammmmmmmmm
and other mercury compounds. Other suitable stabilizers are azaindenes, prefesably tefra- or penta-azaindenes, espe-
‘ally those substituted with hydresy or amino groups. Compounds of this kind have been described by BIRR in Z. Wiss.
Photogr. Photophys. Photochem. 47, 2-27 (1952). Other suitable stabilizers are i.a. heterocyclic mercaplo compounds
e.9. phenyimercaptotetrazole, quatemary benzathiazole derivatives, and benzotriazole. . '

- A survey of photographic silver halide emulsions and their preparation is given in Research Disclosure December
1989, item 308119,

Hmsmgdhemg&wsemmosedpmmgaphmswwdemusmhyapmewsmmmwnhdmmm ]
image receiving material according to the invention and is accomplished using an afkaline processing fiquid having a
pH preferably between 9 and 13. The pH of the allafine processing liquid may be eslablished using various alkaline
substances. Suitable alkaline substances are inorganic alfiali e.g. sodium hydroxide, potassum carbonate or
‘alikanolamines or mixtures thereod. Preferably used alkanolamipes are tertiary alkanolamines e.g. those described in
EP-A-397925, EP-A-397926, EP-A-397927, EP-A-398435 and US-P 4,632,896. A combination of alkanolamines hav-
ing both a pk, above or below 9 or a combination of alkanolamines whereof at least one has a pk, above 9 and another
having a pi of 9 or less may also be used as disclosed in the Japanese patent applications laki open to the public num- '
bers 73949/61, 7395361, 169841/61, 212670/60, 73950/61, 73952/81, 102644/61, 226647/63, 229453/63, US-P- |
4,362,811, US-P 4,568,634 etc.. The concentration of these allanolamines is preferably from 0.1 mot1 10 0.9 molA.

Suitable developing agents for the expesed siver halide are e.g. hydroquinone-type and 1-phenyl-3-pyrazolidone-

'mdwdmmagmbasweﬂasmmmﬂyhmmﬁmﬂ“dmmhmhawlﬁdaﬁywedsamm

dahydommupemuwhamewmddmeupedmbpmaQanWWMhBastymmw
moneoﬂhehwswmmmmosmondmmommhlAwdmedddethwm
bidone-type developing agents is disciosed in the published EP-A 449340.

mmawmwmmmmmwmameddmomgangm
an o-dihydraxybenzens, o.g. catechol, a 3-pyrazolidinone e.g. a 1-aryl-3-pyrazoliiinone and optionally a p-ditydsoxy-
benzene, e.g. hydroquinone the molar amount of the o-thhydraxybenzene in said. mixture being larger than the molar
amount of the 3-pyrazolidinone, and the p-dihydroxybenzene if any being present in a molas ratio of at most 5% with
respect fo the o-dihydiuxybenzene can be used. %atypeofde:elopngaga:tsmtablebrwemmvdamawﬂh
thepresemimem:onare reductones e.g. ascosbic acid derivatives. -
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The developing agent or a mixture of developing agents can be present in an alkaline processing solution, in the
photographic matesial or the.image receiving matesial. In case the developing agent or a mixture of developing agents
scmtan\edmmeplmograpmcnmmwormngerecewmnmm the processing soluion can be merely an
aqueotis alkaline solution that initiates and activetes the development.

hmeDTRptmmepmmg:aplucelmusdevelopedmhepfmeofasﬂvetlwdesdvenl Prelerably
used silver halide sbivents are water soluble thiosulphate compounds such as ammonium and sodium thiosulphate, or
ammonium and atkai metal thiocyanates. Other useful silver halide solvents (or "complexing agents”) are described in
the book "The Theory of the Photographic Process” edited by T.H. James, 4th edition, p. 474-475 (1977), in particular
sulphites ‘and uracl. Further interesting silver halide complexing apents are cyclic imides, preferably combined with
alkanolamines, as described in US-P 4,297,430 and US-P 4,355,090. 2-mercaptobenzoic acid desivatives are
desaribed as siver halide solvents in US-P 4,297,429, preferably combined with allanolamines or with cyclic imides
and alkanolamines. Dialkylmethylenedisuliones can also be used as silver halide solvent.

The silvér halide solvent is preferably present in the processing solution but may also be-present in one or more
layers comprised on the support of the imaging element and/or receiving material. When the silver halide solvent is
incorporated in the photographic matesial it may beincorporated as a silver halide solvent precursor as disdosed in e.g.
Japaness published unexamined patem -applications na. 15247/59 and 27134563, US-P 4,693,955 and US-P
3,685,991,

meummmmmmemmdmm-mmmmmmmm .
iohmﬂnmmmmmaNsanga&wmmmmagawﬁm
detergents such as SURFYNOL 104, SURFYNOL 465, SURFYNOLMOetc.anavailablemeredmmCtmwal
Company, New York

The DTR-process is normally camried out at a temperature in the range of 10°C to 35°C.

Further details about the black-and-white DTR process and also about the dye diffusion transfer process andimage
receiving materials used therein are described in Research Disclosure November 1976, tem 15162,

mewm:wewmwmmnbelmedbyﬂnbnmmmmwmmﬂerﬁmmgnmaenAllrahos.
pacmtagesandpaﬂsatebywetg!ﬂuﬂessommspedﬁed.

EXAMPLE 1
- Preparation of photographic efement for use in the DTR process

A gelatino siver halide emulsion was prepared by slowly running with stirring an aqueous solution of 1 mole of si-
vetmratepermerhtoagelahnesduﬁonmmpermleofsivemmu g of gelatin, 1.2 mole of sodium chio-
ride, 0.08 mole of potassium bromide and 0.03 mole of potassium iodide. :

The temperature during precipitation and the subsequent ripening process lasting threa-howrs was kept at 40°C.

Before cooling, shredding and washing 214 g of gelatin were added per mole of silver halide, The washed noodles
were molien and another 476 g of gelatin were added per mole of silver hafide during the chemical ripening. After rip-
ening 285 g of gelatin in the form of a 20 % aqueous solution were added to the emulsion per mole of silves halide as
wel as hydroguinone in an amount such that after coating 0.9 g of hydroquinone were present per m? and 1-phenyl-

4.4-dimithyl3-pyrazofidinone in an amount such that 0.21 g theseof were present.per m?. The grmuision was coated gt
onesndeoiaswbedwater-reslstam;)aperanpponmoiapaperhavmaweuglﬁoﬁiﬂ‘gln#com&dboﬂ- -

sides with a polyethylens stratum at a ratio of 20 g/m? per side.
The emulsion was coated in such a way that an amount of silver equivalent to 1.5 g of silver nitrate was applied per
m. 'lheamuﬂofgelabnconespaxhgmerewilhsasaglm"’smoemagelahntoawmmwelgmmowas597

-Preparahonofmgerecewmg material for use in the DTR process and containing light interference pigments

mmaammmmmwmtamemeammm mm
wasooaledaﬂamnaueammadrycwemgeofzsymzdgdamw1agfmzolmenaencepigmemfmn

. the following coating composition:

12 .
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carboxymethyl cellulose ’ 129

gelatin i 3859
s%aquemsdis_petsionoicdloidalAng.MSmclei : : 14m
4% aqueous solution of formaldeltyde - 12ml

aqueous dispersion of biue PALIOSECURE type EC 1408 (tradename) conaining 30 % of said biue pig- | 809
ment and 8 % of gelatin

12.5 % solution of saponine in ethanoliwater (20/80) 20m

The other side of said support was coated with the above menboned image-receiving Iayercoabng composition,
with the difference however, that tha blue interference pigment PALIOSECURE type EC 1408 (tradename) pigment was
replaced by yellow intesference pigment IRIODINE 9231 {tradename).

-mmdﬂwhmerecﬁvbigmtaialwim'panandgwrﬁcdawmmm using a blue non-iridiscent
ink

The printing of said information was carried out in the background area having a yellow color (on observation in
reflection mode) dus to the presence of sakd interference pigment IRIODINE 9231 (fradenams).

‘DTR-image formation

Tbeabweda‘nedpmtograp?wdananwzsnmge-wseemosedhardle:mmaamwm therein a photo-

“graph (portrail) of the passport owner.

The photo-exposed element was pre-moistened with a processing fiquid as defined hereinafter.

The contact time of the photo-exposed element with said bquid was 6 seconds before being pressed together with
the image-receiving material at the biue-pigment side as defied above. The transler processor employed was a COP-
YPROOF (registered trade name of AGFA-GEVAERT N.V.) type CP 380. The transfer contact time was 30 seconds. In
the image-receiving layer a positive biack-and-white (siver image) portrait of the photographed person was oblained.

- Composition of the processing liquid:

hydmxyemyicelldose ) 109

' Emylenedmletwaacehcaudteimsodimsan 209
Na,S03 . 4509
Na,S;05 | 1409
B 059
1-Phenyl-8-mercapto-tetrazole: . 0g |
1-3,4-Dichiorophenyl)-1H-tetrazole-S-thiol 0.02g
N-methyk-ethanolamine _ 450m
N-metfyi-diethanckamine ' 300m
-Menpio ‘ 11

When viewed in daylight undes an angle of 90° in reflection mode the color of the non-printed area around the por-
trait (inspection at the front side) was blue due the presence of uniformly distributed therein PALIOSECURE type EC
1408 - BLUE (tradename). In the transmission mode the color in that background area became siightly brownish yeliow .

13
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at the front side and blue at the rear side.

mmmmmmamm(cmnmm)mmdmemmm
mwmrmngmswqmmuuemwmmemdmmmw
with poor contrast thereon.

EXAMPLE 2
- Preparation of imagé-receiving element for use in dye diffusion transfes process

A fransparent polyvinyl chioride sheet having a thickness of 0.160 mm was after corona treatment coated at one
side with the fotlowing compositions for forming a subbing layer and mordanting layer respectively :

1. Subbing layer coating composition
geiaﬁn ' 49
] aqueo«sda)essonofbbePAlJOSECUBEtypeECI408(tadermne)conla:mg30%dsa|dbmeptg- 2009
| ment and 8% of gelatin . .
ingredient A 40 % solution dispersed in aqueous mediom 250mi
5 % solution of siloxane compound in ethanol, 1125m
12.5 % sofision of saponine In ethancWwater 20/80 : 20m

Ingredient A Is a polyester-polywethane having the same chemical composition as described in US-P 4,902,593,
column 2, lines 64-68 and cohumn 3, Enes 1-8.

Thecoaﬁtgoorvpoa’ﬁonwasamﬁedcoatedatadrycove'agaofo.Qghnzdgelaﬁnand‘l.ZQdintedetm'pig-
ment. . .

ZCoaﬁ)gwmosﬂiondmemdalﬁmglayu

"gelatin 209
mordant M (20 % solution) _ 250mi
saporine (12 %) and wetting agent W(5 %) inwater | 32mi
‘aqueous 4 % solution of formaldehyde : om

Mordant M on the basis of an epaxidized cationic polymer has the same composition as described in US-P
4,902,593, column 7, fines 14-42,

The coafing composition was appfied at a dry coverage 01 0.9 g/m? of gelatin.

memaadedsadammmwmwmﬂnmmwmmmghyamﬁmmmm
with the difference however, ﬂmmabluanmaawepigmunPAUOSECURElypeEc 1408(traderme)pvglnemwas
replaced by yellow interference pigment IRIODINE 9231 {vadename). :

MMMMWWMWWhMWaMdWMm
fer material as described in the Example.of U.S. Pat. No. 4,496,645, which material was exposed to reproduce thereon .
aportrail The exposed material was kept for $ minute in contact with the above defined image-receiving material after
being led through a difiusion transfer apparatus COPYPROOF GP 38 (tradename-of Agta-Gevaert N.V. Belgium) hav-
mmlislmymafcllomngbascprmnglmd
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me B 25g

sodium orthophosphate 259
cyclohexane dimethanol 25g
2,2 methylpropylpropane diol 259
N-ethylbenzene-pyridinium chloride 059
distiled waterupto - ‘| 1000 m

After feaving the processing tray the image-receiving shieet was led through a second tray- containing an atueous
solution of the already mentioned weiling agent W comesponding with the following formula : iso-nonyl-phenaxy{CH,- -
CHy-O)g-H and potassium iodide {ref. EP 0250657). . )

Adter drying the processed sheet matesial it was laminated as described in US-P 4,902,593 to obtain a sealed LD,
card. .

‘EXAMPLE 3

The interference pigments mentioned in Example 2 wese appfied uniformly in front and rear mordanting kayers
respeciively instead of in the subbing layers of an image-eceiving material suited for use in a-dye diffusion transfer
process.

- Preparation of the image-receiving element

A transparent polyviny! chloride sheet having a thickness of 0.100 mm was after corona treatment coated at one

' -wemmammhmammaw-mmww:

1. Coating composition of the subbing layer
gelatin 209
ingredient A 40 % solution dispersed in aqueous medium | 250 ml
5 % solution of siloxane compound in ethano! -125ml
12.5 % solution of saponine in ethanolAvaler 20/80 20mi

. The coaling composition was appied coated at a dry coverage of 0.4 g/m? of gelain.

2. Coating composition of the front mordanting layer

gelatin ' : : o . 12g

aqueous dispersion of blue PALIOSECURE type EC 1408 (radename) containing 30 % of said bius pig- | 100g
ment and 8% of gelatin

saponine (12 %) and wetting agent W (5 %) in water ' 2m.
aqueous 4 % solution of formaldehyde 10m
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3. Coating composition of the rear mordanting layer

gelatin ) 129
aquewsdispersmdyenmIRlODINEm1 (uadawm)coniammgweaofyeﬂowpvgmauands%d 100g

. | geiatin ‘
mordant M (20 % solution) 250m!
saponing (12 %) and wetting agent W (5 %) in water 2m
aqueous 4 % solution of formaldehyde ' 1om |

The coaﬁng'cormositionwasappﬁed atadry coverage o 0.9 g/m? of gelatin, and 1.3 gm? of irﬁMampignm;

EXAMPLE 4

Exanpleamsrepealedwﬂhmtﬁﬁetencethameﬁdﬁiﬂerfetmce‘pignentsweteappﬁeduﬂbmiyhagelaﬁn

1op coat covering the mordanting layer. The.dried top coat contained 0.5 g/m?.of gelatin and 1.3 gim? of interference
pigment at each side of the transparent support.

Claims

1.

A security document which contains at least one layer and a transparent or transkucent support and at least one
hlageorpanemservingiuiderﬂ'mﬁmpupmd;aiacierizedhﬂntsandqwmwnmmleaﬂmligm
intesference pigment distributed uniformly or pattemmwise in or on at least one layer of said document.

Dowmemacconﬁngtochitm mmmbmwmmmnWwdﬁﬂamﬁgmwgmpm

Document according to ciaim 1 or 2, Muemmsax!doumaﬂdiﬂeraﬂg!ﬂﬁeﬂermpgmenlsareptmﬂw
brnﬂyeadmadiﬂefemlayeratopposlesada of said supporl.

Document according to claim 1 or 2, wherein in said document different interference pigments are present uni-
formly each in a different layer at opposite sides of said support and at least one of said layers has undemeath
and/or on top a pattern ooma:mgconmmhgm-reﬂectng pigments and/or dyes having no light interference prop-
erfies.

Document acconding to claim 4, whesein said patiern has substantially the same color as the color seen in trans- |
mission mode or reflection mode of the Bght interference pigments combined with said patiern.

wmbmtazmmmmwmmmmmwsauwdm.
and/or on 1op of a paitern containing common light-reflecting pigments and/or dyes having no light interference
es. .

Document according o claim 1 or 2, wherein a patiem of printed interference pigments is present undemeath
and/or on top of a layér or support having a color substantially the sama.as the color of said pattem containing said
interference pigments when seen in reflecion or transmission mode.

Document according to claim 1 or 2, wherein printed information contaiing fight interference pigments A having
undesneath printed information containing normal fight-absorbing -and Bght-reflecting pigments R are present at.
one side of a transparent support TS and at the other side of said support said normal pigments R are printed in a
pattern being overprinted at least partly by a pattern containing light interference pigments B.

Document.acconding to claim 1 or 2, wherein information containing fight interference pigments A at one side of a

16
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transparent support TS is patiemmwise printed over (1) a "common” light reflecting pigment pattem R1 of which the
oolorisoom'alememarybmacdadsailpMAwhmséenw:hteﬂecledligm.(Z)apgmem;)anemoom-
prising “common" light reflecting pigments R1 mixed with colored fluorescent o phosphorescent pigments or dyes
RF, and at the cther side of said support TS inferference pigments B are printed over (1) a metallic pigment, (alu-
minium or bronze plaelets) pattern M, (2) a pattem comprising ight reflecting pigments R2 having a color comple-
mentary to the color of said pigments B when seen with reflected light, (3) a pattem comprising metallic pigments
M mixed with “common” nmrwmmmmmamwmmbmemofsanpms ]
when seen with reflected light

0. ommnbammmmmmmmmmmmmmammmwmm
image of pattem.

11. Document according to claim 10, wherein said photographicafly obtained image or pattem is produced by means
ofdevelopedphotosmsbvesmerhdidecﬁrewymaigm~sensmvema!enalnseuormanon—hgm-sensmvelmage
receiving material.

12. Document according claim 10, whesein said photographically abtained image or patier is produced by means of
" anon-impact printing technigue in which analog or digital input signals for controlling said printing stem from photo-
sanals originating from a visbie original.

13. Document according o claim 10, wherein said photographically produced image or pattern is formed by the silver
mﬂ&ﬁ&mﬁmﬂummmmgﬁmm%wﬂmgmmgﬂ%%mmdw
opment nuclei.

14. Document according to claim 10, whereinsaidphotogmﬂnmnyuodwedmgeorpaﬁemsformedbyadyedi-
fusnonttansferpmcecslnanimge#ecemngmalenalomlamgamdambradyetansfmedﬁomanmge-
wisg exposed and developed siver halide emuision material.

15, Doannaﬂemdngmd‘mgtoanyomaptewdngdam's.whermsadunederemap:gmemsammmplaie-

lets coated with a metal oxide.

16. -Document according to claim 15,whaemsaﬂn\etalaodessdededﬁbmmegomwnstoleOz,ZrOz.
Fey03 and Cr,0,.

7. Document according to dlaim 15 or 16, whevein said platelets coated with said metal oxide have a second coating
of carbon. .

18. Documment according to any of claims 15 {0 17, Mmansadplatelelshavealarg&dsu‘!acedam!erbeﬁvems
and200um.

Doaunetﬂacconﬁngbanyoldanrmsmla wherein the thickness of said interference pigments is between 0.1
andospm.

20. mmmnwammmmmwhumwmmmmmmmwmm
document in a coverage of 0.3 g/m? 10 10 g/m?. -

Mmmomﬁubwdﬂwmeeedwgchmﬂuwsaﬂappoﬂhsbemwamdwecﬂybym
with a thin metal axide layer or has béen coated with said metal wdda layer on top of a coating or patiern of said
Iigmmedermplgnemsandlorcoahmupaﬂemoﬂgrnreﬂechngpogmemshavmgnoﬁgnnnwermpmp-'
emslalmgwemamamscoatedmehlmdelayer!ass:.bstanﬁanymamorcolorwmlenmmtome
cobro!midpaﬂmseappliedpogm

‘22 Doamemamdngtoanyolmeprecedngdalms.wheremonhefrontarﬂlorrearsudeolsaidwppoﬂmder

mmmmdmmwmmwwmwmmmammoﬁmmmm
mwwsmwmmnmmmwmmmweasoasmmewm
demmmememawmmmmmmimmmpgmm

xS Documelnaccord‘mtodaitnzz,whetehoneameofmemirboncobrsisoblainedbypﬁmhgmetalﬁcpig-
ments,
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Document according to claim 22, wherein fliorescent o phosphoresient pigimients have been mixed with said light
Mmmmmmsddﬁdﬂrdmmmmwmmwmaguﬁmmm

25, DoamerﬂawmﬁngtoclaimZz.mgdnsaumiboweﬂedisoblained.bypinﬁngahanepawnvamishbaded

27.

with a fluorescent or phosphorescent pigment.

26. Document according fo claim 22, wherein () bi-fluorescent pigment(s) is (are) mixed with one of said light reflect-

mmmmm@bmwwummmmmmmmwwwmmmmm
orescedpignem(s)slnn(s)ﬁ@ﬂdhodﬁaraﬂmvdmgthmwmadwhichisdﬂaqﬂﬁunﬁnwavdm
'mdmmammmmmmmmpimsmmmmmmwem
condibons and the other comresponds with the normal or complementary color of said inferference pigments.

Doumaiaccaﬂhgbamoﬂheprecedngdahmwhaehagxﬂodmpan_emwimrairbuudfectisprimedh
perfect see-through print register on the front and rear side of said support, and whesein the Sght reflecting pig-
mmsmmgmmmmmedamwemwmmmwﬂwmmeﬁmpﬁmn
but have at one side a color the same as the normal color of said hight interference pigments, and wherein parts o
saidguillodwpauemale‘metsidecwefaﬂmpaﬂyaphobgq)horprhtedpaﬁemoroomplelegprirﬂedpat—
temn. : .

nmmmm,mammmmmmmmmmwmmm.m

29,

partly covering each other and saiid palterns each contain (a) ditferent light intedference pigment(s) the construction
and composition of which is such that they show a different color shift when viewed under the sama obsesvation,
angle, and wherein the printed patiern most remote from the observer has higher covering power-than the patlem.
prirﬂedmeremwtidrismehmsparmthaebyobtairﬁngadomﬂﬂdshminmewerbpphgpanemarea

a continuously changing color shift by changing gradually the cbsesvation angle.

, Do{:mnemawordingtoawoimeprecedngchins.meinsaidﬁg!ﬂimeﬂaermpigmmtsarewmahedin'said

suppoit -

30. Doamaﬁawmﬁngmanydﬂwuecedkgdahs.whaénsabdoamdﬁshmebmdama

Patentansprilche

1.

Ein Sicheshefsdolaument, das wernigstens eine Schicht und einen durchsichtigen oder durchscheinenden Trager
mmmmmmuwmmmmHWMaammmmmdaa
dasDoMmuﬂwﬁgsiasénglMﬁgManuﬂunﬁﬁghﬁuaﬂweﬁgﬂmehanﬂdﬂdmDolm-
ments verieiltes Lichiinterferenzpigment enthalt )

" Dokument nach Anspruch 1, dadurch gekennzeichnet, daB das Dolument Mscm'gm'ausve:sdiedmmudn-
interfererzpigmenten enthalt. -

Dokument nach Anspruch 1 oder 2, dadurch gekennzeichnet, daB in diesem Dokument verschiedene Lichtinterfe-
renzpigments je gleichmagig in einer unterschiedlichen, an den gegendiberliegenden Seiten des Tragers belindfi-

_ chen Schicht enthaltén sind. .

Dolument nach Anspruch 1 oder 2, dadurch gekerinzeichnet, daB in diesem Dolament verschiedens Lichtinterfe-

renzpigmenta je gleichmaBig in einer unterschiedlichen, an den gegendberfiegenden Seiten des Tragers befindi- | -

chen Schicht enthalten sind und wenigstens eine dieser Schichten auf deren Unterseite undfoder Oberseite ein
Muster mit Gblichen lchirefleldierenden Pigmenten und/oder Farbstofien ohne Lichtinterferenzeigenschafien ent-
ha. : )

‘Dokumient nach Anspruch 4, dadurch gekennzeichnet, daB das Muster wesentich dieselbe Faibe hat wie die..
Farbe, dio bel des Durchsicht: oder Aufsichibetrachtung der Lichintesferenzpigmente in Kormbination i diesem

. Muster beobachtet wird.

Dokument nach Anspruch 1'oder 2, dadurch gekennzeichnet, daB unter undioder aut einem Muster mit ébiichen.
chtrefleltierenden Pigmenten undloder Farbstoffen ohne Lichtinlerferenzeigenschaften mustermagig gedrucide-
Interlerenzpigmente enthalten sind. '
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~ 7. Dokumentnach Anspruch 1 oder 2, dadurch gekennzeichnet, daB unter und/oder aut einer Schicht oder einem Tra-

10

15

ger ein Muster von gedruckten interferenzpigmenten enthalten. ist, wobei die Schicht bzw. der Trager bei Durch-
sndﬂ-odahdsdﬂbebadﬂmmsaﬂﬁdrdsebeFarbemedioFarbedade Interferenzpigmente enthaltenden

8. Dokument nach Anspruch 1 oder 2, dadurch gelennzeichnet, daB gedruckte Information enthaltende Lichtinterfe-

renzpigmene A, unter denen sich gedruckie Information enthaltende, normale, lichtabsorbierende und lichireflek-
tierende Pigmente R befinden, auf einer Seite eines durchsichtigen Tragers TS enthalten sind und auf der anderen
Seite des Tragers die-normalén Pigmente R in einem wenigstens teiweise durch ein Lichtinterferenzpigmente B
enthaltendes Muster Gberdruciten Muster gedruckt werden. .

9. Dolument nach Anspruch 1 oder 2, dadurch gekennzeichnet, da h'ibrmahonelmaltewewmwefempg-
nmﬂeAaﬂemerSatoemesdmdswmgenTragasTSnwm&gmaU)anan “obliche” lichtreflektierende
Pigments R1 enthallenden Musles, deren Farbe bed Aufsichibetrachtung mit der Farbe der Pigmente A komple-
mentar ist, und-(2) einem Pigmentmuster mit "fiblichen” lichtreflektierenden, mit gelarbten fluoreszierenden oder
phosphoreszierenden Pigmenten oder Farbstoffen RF. vermischien Pigmenten R1 gedrucit werden und auf der
anderen Seile des Tragers TS Interlerenzpigmente B Gher (1) einem Metalipigmente (Aluminium- oder Bronzeplat-
ten) enthaltenden Muster M, (2) einesm Mustes mit ichirefiektierenden Pigmenten R2, die bei Aufsichibetrachung
eine mit der Farbe der Pigmente B komplementiire Farbe aufweisen, und (3') einem Mustés mit Metaflpigmenten
M, die mil “normalen” hichirefleldierenden Pigmenten R2, debqusd:betadmmemenﬂdaFmbederPlg-
mente B komplementare Farbe aufweisen, vermischt sind, gedruckt werden.

10. anmquﬂemundamstmmemmmmaaﬂdastmwmw
gtafscherhanm Biid oder Muster enthall.

11. Dolament nach Anspruch 10, dadurch gekennzeichned, daB das folografisch erhaltene Bild oder Muster witer
Anwendung von.entwickeliem fotoemplindlichem Siberhalogenid direkt in efnem fichtempfindichen Malerial selber
oder in einem Echtunempfindiichen Bildempiangsmatesial erzeugt wird.

12. Dokaiment nach Anspruch 10, Mgamédmamsmmmmm“meamW
anschiagfreie Drucklechnik, bei der-analoge oder digitale, den. Druckvorgang. steuemnde Eingarwgvalevon
durch eine sichtbare Voriage. emiltierten Fotosignalen stammen, erzeugtmd

13. Dokument nach Anspruch 10, dadud:gekevmeochnet.daﬂdasb!ogafsdietzeugte BidodetMustergenaB

m&mmmmmwmummmmm&ummm mit einer Entwicidungskeime ent-
haltenden Bikdemplangsschicht etzeuglwwd

-. 14. Dolument nach Anspruch 10, mmma.dasdashogdsmme@e%odaMusiermme-

40

chend einem FarbstofidiffusionsDbertragungsverfalven in einem Bildemplangsmaterial, das ein Beizmittel far
einen von einem bikdmagig belichtelen und entwickellen Siberhalogenidemulsionsmaterial Gbertragenen Farbsioff
enthah, erthalten wird.

15 Dolmmﬂmhugendenemdefvastehwenhsptww dadurch gekennzeichnet, daB die hﬂerferenngneme )
mlanemMelaﬂo:odtbetmenemaplaﬂenm

16. mmmmmmrs.mwmmegmbmmwwmzmzre&mm&u

17. Dohmetunadnkwwtlswens.dadmdtgelenmeumetdasdenﬂdemMetalhnd(bemgeanaﬁen
mmﬂe.asmmwmmwm .

18 Dohmnmdnrgendemanderhrmomeﬁbcsw dadmd\gelermednet.daﬂdeermbedhdm -
duchmesetdetPlaﬁmzmsdamswmoumﬁegL .

19. Dokument nach irgendeinem der Ansprilche 15 bis 18, dadurch gekennzeichnet, daadiesmimderlmm

pigmente zwischen 0,1 und 0,6 pm kegt.

20. Dolument nach irgendeinem der vorstehenden Anspriiche, dadurch gekennzeichnet, daB die bchmiederempg-
mente in einem Veshltnis zwischen 0,3 g/m? und 10 g/m? im Dokument enthalten sind.

19
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21.. Dokument nach irgendeinem der vorstehenden Anspriiche, dadurch geketmdne'. daB der Trager entweder
direlt durch Aufstauben mit einer dinnen Metalioddschicht oder oben atd einer Schicht oder einemMuster mitden
Lichtinterferenzpigmenten und/oder oben aul eines Schicht oder einem Muster mit fichtrefleidierenden Pigmenten
ohnebdmmafamenawmﬂmmwMehlmdsdndnﬂmmgemﬁ.mbddmm#gwdﬂaMdasdeso
5 aufgetragena Metalladdschicht wesentiich dieselbe Farbe wie die Farbe der mustermaBig angebrachten Pigmente
) oder eins damit komplementire Farbe aufweist.

22, Dohnnemnadlugendanendervomehewmksprﬂdm dadurch gelennzeichnet, daB sich an der Vorderseile
undloder der Ritdkseite des Tragess urter und/oder auf glevdnﬁﬁvg odes mustermaBig aufgetragenen Interferenz-

10 ‘pigmenten ein gedrucktes Guillochestrichmuster mit Regenbogeneield befindet, wobei dieses Muster zum Erhalt
dieses Effelds lichtieflektierends, den Regenbogeneffeld aufweisende Pigmente enthalt, so daB eine oder mehr
Regenbogentarben diesebe Farbe ist bzw. sind wie die normale oder lmtrplementare Farbe der Lichtinterferenz-

pigmente.

15 nummmmmmm.mmgdmwnumsemmgmnegmmammm
von Metallpigmenten erhalten wesiden.

24. Dolument nach Anspruch 22, dadurch gekennzeichnet, daB ﬁmo&ierer{de oder phosphoreszierends Pigmente
' mit den Lichtinterferenzpigmenten und/oder den ichtrefleldierenden Pigmenten vermischt sind und dem Guilloche-
2 muster dadurch den Regenhogenelfelt verfeihen.

25. Dolument nach Anspruch 22, dadurch gekermzeichnet, daB der Regenbogenetfekt durch Aufdrucken eines durch-
sichtigen, mit einem flucreszierenden oder phosphoreszierenden Pigment geladenen Lacks eshalten wird.

25 26. Dolument nach Anspruch 22, dadurch gekennzeichnet, daB (ein) bifluoreszierende(s) Pigment(e) mit einem der
lichtrefleltierenden Pigmente undloder mit den Lichtinterferenzpigmenten vermischt ist (sind), wobei das (die)

- Fluoreszerzpigment(e) bei Befichtung mit Ultravioletticht Licht von zwei unterschiedlichen Wellenbereichen auf-
weist-(aufweisen), von denen sich einer bei Betrachiung unter sichtbarem Licht der Echtrefleldierenden Pigmerite

und Lichtinterferenzpigmente vom Wellenbereich der Farben der lichireflekiierenden Pigments und' Lichtinterfe-

50 renzpigmente unterscheidet und der andefe der normalen oder komplementiren Farbe des Intesferenzpigmente

27. Dolument nach igadeinandervwstehaﬂenkmﬂdie.mmlg&mma. da8 ein Guillochemuster mit
Regenbogenefielt in pesfektem Durchsichidruckregister au der Vorderseite und Rickseite des Tragers gedrucid
85 wird, die an einer Seite gedruckten, lichtrefleldierenden, den Regenbogenefielt aufweisenden Pigments eine mit
der Farbe der gedruckten Pigmente komplementare Farbe, aber auf einer Seite eine der normalen Farbe des Licht-
intesferenzpigmente entsprechenda Farbe aufweisen, und Tefle des Gullochemusters an beiden Seiten wenig-

stens teilweise ein Lichtbild oder gedrucikies Muster bedecken oder ein gedruckies Muster vervolistandigen.

40 28. Dolument nach irgendeinem der vorstechenden Anspriche, dadurch gekennzeichnet, daB das Dolument
gedrucide Muster, dio wenigstens teilweiss einander bedecken, und jedes dieser Muster (éin) umerschieciiche(s)
Lichtinterferenzpigment(e) enthalt, das (die) so strulduriert und zusammengesetzt ist (sind), daB es (sie) bei
Betrachtung unter demselben Beobachtungswinke! eine unterschiedliche Farbverschiebung autweist (aufweisen),

: 'Mdasdmmweﬂmnmﬂewadﬂuwﬂmﬁewﬂegeww«wauwmabedwnﬂgmam-

s weist als das daraut gedrucide, durchsichtigere Muster, wodurch ein Dolkument, bei dem untes shufenweiser Ande-
musemdmmmmwmmmmMmmmmamm
Farbverschiebung festgestellt wird, erhalten wird.

29, mmmwmwmmmmammmmadawemmmum”
50 mememeaenﬂnnmsmd.

. 50, MMMmmdummmammma&BdaDan
eines Laminats vordiegt. -

55 Revendications
1. Un document de sécurité qui contient au imoins une couche et un support transparent ou transhucide et au moins

" uneimage ou moiif servant & des fins didentiication, caractérisé en ce que cadocument contient an moins un pig-
‘ ment dinterférence kmineuse distribué uniformément ou sous forme de motif dans ou sur au moins une couche
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déoedoamem.

2 Doametﬂselonlamvemﬁmhm1 wadénséencemilwmmaesnﬂmg&sdecﬁﬂéremspwsd’mmé-
renceltmna:se. .

3 Doamentsebnlarermﬁoniwz. caraclérisé en te que dans ce document différents pigments dinterfé-
rence lumineuse sont chacun présents de maniére uniforme dans une couche différente des cités opposés du

support.

4. Document selon la revendication 1 ou 2, caraclésisé en ce que dans ce document diflérents pigments dinterfé-
rence sont chacun présents de manire unilorme dans une couche différente des cbiés opposés du support efay
moins une de ces couches a.au-dessous etou au-dessus un motif contenant des pigments et/ou colorants ordinai-
res réfléchissant la lumidre et exempls de propriétés dinterlérence lumineuse.

5. Document selon la revendication 4, caractérisé en ce que ce motit a essentiellement ka méme couleur que Ja cou
leur vue en transmission ou en réflexdon des pigments dinteriésence lumineuse combinés avec ledit motit.

6. D_oamentselon-la revendication 1 ou 2, caractérisé en ce que les pigments dinterférence imprimés sous forme
de motif sont présents au-dessous etou au-dessus dun motif contenant des pigments etfou colorants ordinaires
réfiéchissant a lumidre et exempts de propriétés dinteriérence kimineuse.

7. Document selon la revendication 1 ou 2, caractérisé en ce quun motf de pigments dlerérence imprimés est pré-
sent au-dessous elfou au-dessus dune couche ou dun support possédant essentiefement la méme couleur que
la couleur dudit motif.contenant fes pigments dinteriérence lorsquion Fobserve en réflexion ou enhans_r_niwion

8. Document selon la revendication 1 ou 2, caractérisé en ce que da finformation imprimée contenant les pigments
dinterférence lumineuse A au-dessous de laquelle est imprimée da Iinformation contenant des pigments ordinai-
res R absorbant et réfléchissant la Jumidre est présente sur un cBié dun support fransparent TS et sur Fautre c0té
de ce support lesdits pigments ordinaires R sontimprimés dans un motif qui est sorimprimé au moins partiellement
par un motif contenamt des pigments dinlerférence kimineuse B. -

9, Dmmﬂsdmhmendmﬁon1w2md&iséquuedemmﬁonmmdspignmsdunaw
rence lumineuse A sur un cilé d'un support transparent TS est imprimée sous forme de motif au-dessus (1) dun
motil R1 de pigment "ordinaire® réfléchissant la lumi2re dont la couleur est complémentaire A la couleur desdits pig-
ments A lorsqu'on les obsesve A Ja lumidre réfiéchie, (2) d'un mobif de pigment comprenant des pigments "ordinal-
res” R1 réfléchissant ia lumitre et mélangés avec des colorants ou pigments RF colorés fluorescents ou

. phosphorescents, et sur Fautre cté dudit support TS des pigments dinterférence B sont imprimés au-dessus (1)

diun motit M de pigment métallique (pailleties d'akuminium ou de'bronze), (27} d'un motif comprenant des pigments
R2réfléschissant ta lumidre avec une couleur complémentaire A la couleur destits pigments B lorsqu'on les observe
a la lumidre réfléchie, (3) d'un motif comprenant des pigmernts métalliques M mélangés avec des pigments “ordi-
naires® Mraléwmnhmaeammmmwmfeéhwdmdwdﬂsmeme les
observe&launérarwédﬂe.

10. Dmnaﬂsdmhmemdwmedesrwadwhaswé&denﬁes.mdﬁémceqﬂmﬁaﬂmmgaw
un motif obtenu{e) par voie photographique.

11. Document selon ka revendication 10, caractérisé en ce que cette image ou ce motit oblenu{e) par voie photogra-
phique est produit{e) au moyen d'un halogénure dfargent photosensible développé directement dans un matériau
smsblealahmérewdmsmmwlauréoeptwdimagamsmsuealahmém

"12. Document selon'la revendication 10, wactamséencequeceﬂehmgewcemhlobtem(e)parvdophobgm

phqueestpmm't(e)aunwmdmete&muaﬁmmmmpwmmedwsmauﬁméedig&
mwmmmmmmdempwmmmm

. 13. Document selon la revendication 10, easacténséenceqmceuemgewcemoﬁprodm(e)parmepmbgm-

ptmeesﬂom\é(e)parleprooédédetramlmdeseld'avgentpwdﬁtsmdansmnménauréceptawdﬁnage
mmmmmdﬁmagewmdwgmdedévehppemm

14, Domnetﬂselonfarwelﬁoabon10.@acténséenoequeceuemgewcenm1pwdﬂ(e)parvoiepmmgm-
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phique est formé{e) par un procédé de transtest de colorant par diffusion dans un malésiau réceplewr dimage con-
tenantunmdaﬂmmmanmaéamdmmfénaudémﬂsmanabgmedamanméa
développé sous forme dimage.

15. Document selon f'une quelconque des revendications précédentes, caraciérisé en ce que les pigments dinterfé-
rence sont des paillettes mica enduites dun axyde métaliique.

16. Document selon ka revendication 15, caractérisé en ce que Foryde métalique est choisi parmi TiOy, 210, Fe,Os
€ Cr,0s. '

7. Do@mselonla revendication 15 ou 16, caraciérisé en ce queles pailleties enduites da Foxyde métaliique sont
recouvestes d'une dewndéme couche de carbone.

18. Document seton fune quelconque des revendications 15 17, caractérisé en ce que les panensomundiamétre
desulacenmmalermesazoo;m

18. Doammnselonhmequeloomuedwmerdmms 15218, wadénsémeequal’épamaxdwp'gn\ems
d"medérencesesaweemreo 1et0,6 pm.

20. Document selon fune quelconque des revendications précédentes, waclériséencequelespigmemsd'mafé- '
rence lumineuse sont présents dans ce document A raison de 0,3 o/m? 10 g/m?. .

21. Document selon Fune quelconque des revendications précédentes, caractérisé en ce que le support a €16 enduit
disectement par pulvérisation cathodique d'une mince couche d'axyde métallique ou a &6 enduit de cette couche
daxyde métallique au-dessus dun enduit ou motil desdits pigments dinterférence lumineuse etfou-dun enduit ou
motit de pigments réfléchissant la lumidre ne possédant pas de propriélés dinteriérence lumineusa, veillant A ce
que la couche d'axyde métallique ainsi appliquée ait essentieliement la méme couleur ou une couleur complémen-
taire & celle des pigments appliqués sous forme de motif.

22. Document selon fime quelconque des revendications précédentes, caractérisé en ce que sur le front etlou le dos
dudit support - au-dessous et/ou au-dessus des pigments dinterférence apphiqués uniformément ou sous forme de
mofti - est présent un motif en ignes guillochées avec effet arc-en-ciel qui contient A cette fin des pigments réllé-
chissant la humiere procurant cet effet de sorte quune ou plusieurs des couleurs arc-en-ciel sont identiques 3 la
couleur normale ou compiémentaire des pigments dintesiérence lumineuse.

23. Document selon Ia revendicabion 22, caraciérisé en ce qu'un ou plusieurs des couteurs arc-en-ciel sont obtenus en -
imprimant des pigments métalliques.

24. Document selon la revendication 22, caractérisé en ce que des pigments fhiorescents ou phosphorescents ont é16
m&m&m%m&&dﬂﬁ&mshﬂm%m%mﬁsmmmhmmw
curan cet efiel arc-en-cid wmﬁfgm’lloché.

25, Doamﬁsebnhmaﬂmbm&.wad&sémwwﬂdfﬂmad&&lmmmpmwﬂmvwﬁs
uuapwuﬂdmgéﬂmmmnwmnwmm

26. Document selon la revendication 22, caractérisé en ce quun ou plusieurs pigments bi-fluorescents sont mélangés
avec un des pigments réfléchissant la lumidre et/ou mélangés avec les pigments dintesiérence lumineuse, ce{s)
pigment{(s) fluorescent(s) montrant - lorsquis) est (sont) exposé(s) A la lumidre uliraviolette - da la lumidre do
dex domaines de longuewr d'onde différents.doint 'un est-différent du domaine de longueur donde des coulewrs
desdits pigments dinterférence et réfléchissant la humidsre lorsquion les observe sous des conditions de umidre
visiie et Faulre comespond & celui de fa couleur nonmale o complémentair desdits pigments dinterférence.

' 27; Document selon lune quelconque des revendications précédentes, caractérisé en co quiun mobif guilloché avec

effetarc-en-cied estimprimé en parfait registre dimpression transhucide sur le front et s dos ducit support, et carac- -
tésisd en co que les pigments rélléchissant 1a lumidre présentant Feffet arc-en-ciel ‘et imprimés sur un cté possd-
dmtuneowlewcmplémevﬂanpmmppuimpngnmtsnmm&. mais possédent sur un clé une couletr
identique-a la coueur normale desdits pighents dinterférence lumineuse, et caraclérisé en ce que des parties
m:ditnwgﬂodlésmwaquac&é recouvrent aumoins partiellement une photo ou un motif imprimé ou compla-
tent un motif imprimé.
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28. Document selon fine quelconque des revendications précédentes, caractérisé en ce que ce document contient
des mofifs imprimés se chevauchant au moins partiefiément et chague motif contient un ou phusieurs pigments
d'wﬂerférmkmineusadﬁérerisdomlamudionetlaconposiﬁonmtellesquelspigmemsprésemw
.n changement de coulewr diftésent lorsquion les observe sots le méme angle d'observation, et caraclérisé en ce
que Je motit imprimé qui est le-pius loigné de Fobservateur a un pouvoir couvrant plus élevé que le mofif imprimé
R-dessus qui est plus transparent, obtenant de cetle manidre un document qui présente dans ka zone de chevau-
chement du motit un changement constart de la couletr en changeant graduefiement l'angle dfobservation:

29. Document selon fune quelconque des revendications précédentes, caractérisé en ce que les pigments dinterfé-

w.mwmnsamhmemmdesrmmﬁmsmécédém&gmdabémdem_wmmde
laminé. ’
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Description
1. Field of the Invention

[0001] The present invention relates to transpareni security documents that can be verified on their authenticity and
are prolected against counterfeiting by photo-copying.

‘2. Background of the Invention

[0002] Security documents that must be verifiable on their authenticity are e.g. all kinds of identification documents

such as passports, visas, identily cards, driver licenses, bank cards, credit cards, security entrance cards, and further
value-documents such as banknotes, shares, bonds, certificates, cheques lonery l!ckets and all kinds of entrance
tickets such as airplane tickets and raiload season-lickets. -

[0003] Nowadays, by the availability of markedly improved black-and-white and color copiers it beeomes more and

-more easy to copy documents at high quality hardly to distinguish from the ofiginals.

[0004] To protect the above mentioned documents against fraudulent alterations and reproduction by pholo-eopymg
different techniques are used such as the meit-laminating or glueing thereto of preprinted plastic overlayers; the printing
with special nks; the application of coatings or layers for example loaded with magnetic or fluorescent pigments; color-
ing or metaliizing the substrate of the documents; incorporating holograms; applying fine fine printing, watermarks,
fibers,. security threads, ght difiraction marks, qumderystalmarksandlorsubdamwnad nacreous, iridiscent or
interference pigments.

[0005} In a particular case disclosed in US-P 4,151,666 light-transmissive pigments serving as diffuse refiectors are
applied by printing to form a veification pattemn in a laminated identification card (1.D. card). In the specification of the
same US-P the use of nacreous pigments in verification pattems has been described. Nacreous pigments, also called
peariescent pigments have light-reflection characteristics that change as a function of the viewing or copying angle.
The effect of changing color with viewing angle makes thal nacreous pigments represent a simple and convenlent
matler 1o built in a verification feature associated with a non-copyable optical property.

[0006) Interference pigments are in the form of light-reflecting crystal platelets of appropriate thickness to produce.
color by interference. These pigments exhibit a color play that verges oniridiscence and under a given angle of reflection
will allow onfy the copying of a single color, whereas other colors appear under different angles of reflection, in other
words these pigments show another color 1o the human eye depending on the observation angle. ngh nacreous luster
is accompanled by high specular reflectance.

[0007] Inmost light intesference pigments the transmission tolor is generally the eomplementofmereﬂedion color.
[0008) Observed in transmission, some particular light interference pigments having more pronounced covering as-
pect show a pasticular greyish color while observed in reflection mode they have-a more pronounced color-shift effect
due to their specific built up and composition,

[o008) Transmission color of fight interference pigments is much weaker than reﬂedSon color, which color seen in
the reflection mode is called hereinafter “normal” color. [ref. Number 2 In a series of Meari Technical Bulletins "Nacreous

" (Pearlescent) Pigments and Interference Pigments by L.M. Greenstein Henry L Mattin Laboratories Reprinted from

Pigment Handbook, Vol. |, Properties and Economics; 2nd Edition, Edited by Peter A. Lewis, {1988) by pemmission of
John Wiley & Sons, Inc. The Mearl Corporation, 41 East 42nd Street, New York, N.Y. 100017, p. 5 and 6).

[0010] ' In interference, the refiection and transmission colors vary with angle of incldence. The reflection maximum
and minimum shift fo lower wavelengths as the angle of incidencs increases (ref. the above mentioned Mear] Technical
Bulletin, p. 8.Varlaﬂonlncolorw:hangleofmddenceandobservaﬁonlsrefenedtoasgeomelrlcmetamedsmor

: gonlo-chwomatism [ref. Johnston, R. M. Color Eng., 5(3), 42-47, 54 (1967) and Hemmendinger, H. and Johnston R M,

* A Gonlospectrophotometer for Color Measurements® in Color 69 (M. Richtes. ed). Mustetsdlmldt. Gdattingen, Germany
(1970).

3. Objects and Summary of the Invention

[0011] Ris an object of the presentlnvenﬁon 10 provide a security document havlng a transparent supporl and con-

,tainlngmwghtme presence of light intesference pigments a verification feah:rethatwnnotbecopled by phelographic

techniques and wherein thereis no needfor specialized devices or conditions to verify the document on its authenticity,
[0012) Itis a particular object of the present invention to provide a security. document having a transparent support
and containing at-least one image or pattemn ih conjunction with lnterfereme pigments providing special eﬁ‘eds that
can not be copled photographically. .

[0013) Itis aspecial object of the present invention fo provide a security document having a transparent suppon and
comprising a layer including a photographically obtained portrait in conjtinction with different light intesference pigments
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that allow easy verfication by the naked eye of the security document involved.

[0014] Other objects and advantages of the present invention will become clear fromthe furlhefdesmptlon drawings
and examples.

[0015) In accordance with the present invention there is provided a security document as claimed in claim 1.

[0036) By "transparent support” in the document according to-the present invention has to be understood a support
having a visible light-blocking capacity less than 50 %, not being excluded supports that have oblained a color by

incorporation of pigments.
4. Description of the drawings -

[0017] Fig. 1 represents a schematic sectional drawing of a security document according to the present invention
wherein fight interference pigments A are present unfformly in a layer on one side of a transparent support TS and light
interference pigments B different in color with respedt to pigments A are present uniformly in a layer on the other side
of said support and said document contains a photographically obtained image PH in the layer containing sald pigments
A ' .
[0018) Fig. 2 represents a schematic sectional drawing of a security document according to the present invention
wherein light interference pigments A are present uniformly-on one side of a transparent support TS and fight interfes-
ence pigments B different in color with respect to pigments A are present uniformly on the other side of said support,
wherein the pigments A have underneath a patiem printed with "common” light reflecting pigments R having no light
interference propesties.

[0019] Fig. 3 represents a schematic sectional drawing of a security document according 1o the present invention
wherein at one sidé of a transparent support TS a layer containing fight interference pigments A has on top-a printed
patiern contalning common light-reflecting plgments R. At the other side of said support a printed pattem conlaining
sald normal pigments R s overprinted with a patiem containing light Interference pigments B.

[0020] Fig. 4 represents a schématic sectional drawing of a security document according to the present invention
wherein patlerns containing light interference pigments A at one side of a transparent support TS are printed aver (1)
a patiem containing "common” light reflecting pigments R1 of which the color is-complementary to the color of said
pigments A when seen with reflected light, (2) a pattern comprising "common® light reflecting pigments R1 mixed with
eoloredﬂuoracemorphosphormntplgmenlsotdyesRF and (3) patterns containing solely fluorescent or phos-
phorescent dyes that may be while by inspection-with visible light but emit colored light when exposed to ultraviolet
light. Atthe other side of said support TS light intesference pigments B are printed over (1) an opaque pattem containing
metallic pigments (aluminium or bronze flakes) M, (2) a pattern comprising metallic pigments M mixed with "common”

lightreflecting pigments R2 having a color complementary to the color of sald light interference pigments B when seen

with reflected light, and (3') a pattern comprising solely fight reflecting pigments R2 having a color complesmentary to
the color of sald light interference pigments B when seen with refiected light

5. Detafled Description of the Invention

10021}  Alayer and/or pattemn containing said light interference pigments (same or different) may be present at both
sides of said transparent support.

[0022) The security document according fo the present invention may contain in the same patems and/or layer
mixtures of different light interference pigments. :

' [0023} In a particular embodiment the support itself contains said light interference pigments and is produced e.g.

byexmxdrngamellofalhetmoplasﬂcreshhavinghomogemoustydistributedthe:ehoughoneormeofsaldligm
interference pigments, or Is produced by. coating a resin sofution having sald pigment(s) dispersed therein followed
affer coaling by the evaporation of the solvent(s)used.

[0024) Anmageorpaﬂempresthsaddomemybefmmedbyprhﬁngtequueslndudmgmm&npad
printing techniques and photographic techniques by which ks understood herein that a visually inspectable image has
beenobhimdhsaiddoaunentvaaﬁghkpaﬂanﬁamuedamﬂectedbyanuighal

[0025) Tbedounnenlofmepr&semmvemionbymeptesemeofsaldhlerferemeplgmems(indudingmb(mol
saldpignenls)hasalWhmmmadﬂmmmwmmlbmmmwwmmmm
comparison with light reflected by the document, and has at least in certain areas a different color when viewed in
tamnbsbnnwdeﬁomﬁnmamsmmesapmwuwfummﬁmmnfealmmalmtbecopledwmwom-
mon colof copying machines and aliow easy verfication by the naked eye of the security document ivolved.
[0026) Preferred light interference pigments are titanium dioxide-coated mica or other metal-oxide coated pigments

: hMﬂdmhemetaloyddehaspreferablyareﬁacﬁvewexoompamblewhmereﬁachvehdexomoz,eg.ZrOz.Fep, ’

of Cr,0,.
[0027] The plalelets of metal oxide coated mica-pigments have three layers in such a way that on each of the broad
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faces of the mica platelets a very thin coating of. metal oxide is pmsent_

[0028} The more brilliant inferference pigments approach metallic luster, an effect that is enhanced by the presence
of absorption colorants. TiO,mica readily lends itself to incorporation of absorption colorants. Fesric oxide (Fe,0,)
added tothe TiO, layer, for example imparts a yellow color which in conjunction with a yeflow interference color creates
gold. When Fe, 0, is used in place of TiO, as the oxide coating on mica, these pigments have a yellow-fed absorption
color because of the inherent color of the Fe,0,. They range from bronze to deep copper-red and have a metallic luster.
[0029] The preparation of such kind of pigments is described.in in the already mentioned bulletin "Nacreous (Pear-
lescent) Pigments and interference Pigments®, p. 3-4.

[0030] Mica pigments serving as a substrate of the interference coalings are a group of hydrous aluminum silicate
mineralswith platy morphology and pesfect basal {micaceous) deavage. Examples of suitable micas are e.g.muscoyite
KAL{AISLOyc) (OH),, paragonite NaAL(AISi,01c) (OH),. phiogopite K(Mg.Fe) (AISHOsq) (OH),, biotite K(Fe,Mg)
(AISH,04y) (OH), and lepidolite KLI ATl 5.3.0{Aly 0.0.55h 5.350m) (OH), etc..

[0031] Details about the application of melal and/or metal oxide coatings on the mica plalelets are further given in
US-P 3,087,827, 4,434,010 and 5,059,245 and in published EP-A-45 851, EP-A-313 280, DE-A-11 65 182, DE-A-32

37 264, DE-A-38 25 702 and DE-A-36 17 430 and DE-OS 41 41 069.

[0032) Ina preferred embodiment according o the present invention interference pigments having a composition as
described in published German patent application DE-OS 41 41 069 are used. Sald Interference pigments, called
“Glanzplgmente” according to said DE-OS are composed of silicate platelets coated with-either:

A) afirst layer of highly refractive metal oxide, and
. B) asecond black layer essentially consisting of metallic iron, molybdenum and/or wolfram,.or coated with :

A) a first layer of-highly refractive metal oxide, and
_ B)asecond black layer essentially consisting of carbon or metal, and
C) a third layer of highly refractive metal oxide.

[0033] Bythe presence of asemi-ransparent carbon kayer said platelets have a high chemical resistance. The carbon
layer Is obtalned by thermal decomposition of oxygen-containing hydrocarbon compounds which for each two carbon
atoms contain at least one oxygen atom e.g. as in carbohydrates such as sorbitol.

[0034] The metal layer B) can be formed in a medium of Inert gas from In-gas-phase-decomposable metal com-
pounds, e.g. metal.carbonyl compounds, and the metal oxide layers A) and C) are formed by decomposition in gas
phase of volatile metal compounds In the presence of oxygen water vapour or mixtures thereof.

[0035] The first layer A) consists e.g. of the oxides of titanfum, zirconium, tin and/or iron,

[0036] Mica platelets double-side coated with one or more metal oxide layers for use as intesference pigments are
commercially available e.g. under the radenames JRIODINE (E. Merck, Darmstadt), FLONAC (Kemira Oy, Poii, Fin-
land), MEARLIN (The Mearl Corporation, New York, U.S.A.) and PALIOSECURE (BASF, Germany). Under these trade-
names interference pigments showing violet, red, green, yellow and blue colors in reflected light at 90° are available
on the markel.

[0037] Holding an Interference pigment-coated transparent support at 90° ina white light beam the transmitted light
may be greyish-yellow to slightly brown which is a totally different color when seen In reflection (the main color). Such
effect was seen as well in hydrophllic collold coatings containing said pigments as in hydrophobic vamish layers. These
differences of color in reflected and transmitted light cannot be pho!o-copled and form an easily deleciable verification
feature,

[0038] . Moreover, looking ata coated blue interference pigment layer under different reflection angles the a blue color
seen under a reflection angle of 90° will at a reflection angle smaller than 45° tum into yellow, green intesference
pigments obtain under these circumstances a greyish shade, whereas the violet and red pigments show a brownish-
grey hue. In transparency inspection mode bius interference become brown.yellow, magenta Interference pigments
turn green, and the green ones tum magenta.

[0039] Prefemred interference platelet-type pigments for use according to the present invention have a largest surface
diameter preferably between 5 and 200 um and more preferably of 25 um to 30 um. The thickness of the platelot-type
intesference pigments is preferably between 0.1 um and 0.6 um and more preferably between 0.2pmand 0.4 pm.

-[0040] In order to obtain special verification eflects under ultraviolet fight exposure the interference pigments can be

used in admixture with fluorescent or phosphorescent substances and optical brightening agents.

[0041] .Bywayof example the Eght interference pigments A of the above drawings are bive Eght interference pigments
such as PALIOSECURE (tradename of BASF - Germany) pigment code EC 1408 which shows when seen In reflection
mode a vivid blue ¢olor. Seen in reflection their color changes in shade by changing the obsesvation angle. When
observed in transmission through sald transparent-substrate sald biue pigments change their hue and the color: be-
comes complementaty lo blue, i.e. yellow, slightly darkened with a brown shade that is probably due to very small
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impurities. A yefiow fight interference pigment such as IRIODINE (tradename of MEREK - Germany) pigment code
9331 has when observed in reflection mode a yeflow color; seen In transmission the. color of that pigment becomes
complementary in color, i.e. biue. This is-in accordance with the general property of Eght interference pigments of
changing their color complementarily when changing their mode of viewing going from reflection to transmission mode.

. [0042} Tests have been carried out in printing a security pattern on a transparent substrate in such a way that one

part of a printing patlern was printed with blye light inferference pigment (6.g. PALIOSECURE EC 1408 or FD 4187 of
BASF - Germany) and another part was printed using a yellow interference pigment (e.g. IRIODINE 9231 of MERCK
- Germany). By changing the viewing conditions from transmission to reflection mode the differently printed parts
changed thefr color complementarily, so-thal the colors became inverted, which is as alfeady been said, an effect that

* cannot be reproduced photographically by color copying machines. Common xesographic copying machines make

prints against a white background (the color of the side of the cover of the rachine contacting the original is white light
reflecting). The lightinterference pigments that face the light source have high reflectaice and show their nommal color,

_ ‘whereas the "complementary” color Is reproduced with transmitted light reflected by said cover.

[0043] Said property provides a strong security fealurewhichmakes e.g. thatwhen a yellow light interference pigment
background Is sumounding an information pattem printed with a blue light interference pigment patiern a copying me-

" chine operating with transmitied light (thal is reflected by its white cover) will provide a copy that has the printed infor- .

mation In yellow sumounded by a blue background which is the complementary in color from what can be seen directly
in reflected light not passing through the document.

{0044] -Further it has been found by us that when copying a_transparent document printed with light interference
plgments and overprinted with a fine guilloche design with common light reflecting pigment being no fight interference
plgment, the color of the-guilioche pattem in the photocopy is different whethes (1) the copy Is made with the front side
of the transparent document (original) direcied towards the light source of the copying machine of (2} the copy is made
with the light of said source directed through the rear of the transparent document towards the information pattem and
image background at the front side receiving reflected light from the while light reflecting cover of the machine,
[0045) Inthefirst case said “common” pigmenis contained in the guilloche pattem are reproduced with their inherent
color and the light Interference pigments are reproduced in the transmission mode in their complementary colors.
[0046] In the second case the photocopying machine doés not see in reflected light the pattern of said “common” -
light reflecting pigments that have been printed on top of the lightinterference pigmens so that they are not reproduced
anymore, while the light interference pigments remain copled in their complementary color.

10047} The "common” light reflecting pigments can be printed undermeath or above the light intesference pigments.
[0048) Thus, when in the above combination of information pattern and background a fine guiloche design-having
e.g. lines 3 microns wide, is printed with common yeliow colored pigments (yefiow light reflecting pigments) being no
light interference pigments the differences between the copy and the original will become still more outspoken in that
the color of the guilioche fines will be reproduced-comectly but will not be detectable against the yellow pattem of light
interference pigments seen by the copying machine. ’

{0049] Inthe embodimentiltustrated in Fig. 3 the Eght reflecting pigments R can show a rainbow effect (are iridiscent)
wherein one of their rainbow colors has the same hue as the color of the light intesference pigments being printed on top.
[0050] inthe embodiment illustrated in Fig. 4 the light reflecting colors showing rainbow effect (often used in security

" documents) are used in a printing ink containing metallic powder (e.g. aluminium or bronze). Printed underneath the

light interference pigments the metallic powder being opaque blocks light and prevents copying of information presemt-
onthe other side of thetransparent support. Opacifying front and back images may be prinied onlop and/or undemeath
the pattems. contalning light interference pigments. The printing on both sides of the transparent support may be in
perfect front/back registration using a therefor adapted printing machine such as a "Simultan Press® which is known
for printing security documents. . .
[0051] When the design of the document is amranged in such a way that the light interference pigment patiem does
not cover completely the printing pattern of the light reflecting pigments undemeath, the obseyvation in reflective mode
slws‘ﬂmllgmreﬂedhgpignmtslntheirownooloronmefrontorr%tsideomedowmentinmenorrwvemdzone
only. In the covered zone the light interference pigments show in reflective mode thelr main color.

[0052) On inspection in transmission mode (holding the document iothe light) or copying with fransmitted light the

* patiems of common light-reflecting pigments from front and rear side of the document are added (combined) and may
. form an uninterrupted area in the field of ight intesference pigments showing their own complementary color or com-

bination of sald complementary colors i overlapping zongs, which may result in a continuous grey area where the
complementaryeqlorsudlreplmemaoomp!ementarypaﬂofﬂ»evisiblespechum,ésismemsae.g. by having in
congruency a zone containing yellow-reflecting light interference pigments and a zone containing blue-refiecting light
interference pigments. i

[0053) Light interference pigments may be mixed with fluorescent or phosphorescent pigments without blocking the
light emitted thetgby. Light interference pigments have always some fransparency logether with their high specular
reflectance.
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{0054] Accordling to one embodiment the above mentioned photographically obtained image or pattern is produced
by means of a black-and-white or colour developed pholosensitive siiver halide directly in a Fight-sensitive matesial

itself or in 2 non-ight-sensitive image receiving malerial having a transparent suppoil.

[0055] According to another embodiment the above mentioned photographically obtained image of patiem is pro-
duced by means of a non-impact prinfing technique in which analog or digital input signats for controlling the printing

* of said image or pattern stem from light-information originating from a visible original, which light-information may be

transformed into electrical signals that can be transduced and stored, e.g. on magnetic tape or optical disk The visible
original may be an object or iving being or an already formed photograph of these.

" [0056) Asurvey of non-impact printing techniques such as electro{photo)graphic printing, ink jet printing, photochem-

ical printing and thermal transfer printing is given by Jerome L. Johnson in "Principles of Non Impact printing” Palatino
Press - Irvine, Califoria U.S.A. (1986). . : -

[0057} Inaccordance with an embodiment according to the present invention there is provided a document including
a pholographically obtained image or pattem and uniformly distributed Interference pigments of a particular color are
present in the document in combination with a printed pattem containing interference pigments of a color different from
the color of the uniformly distributed interference pigments. '

[0058] In accordance with another embodiment according to the present invention there is provided a document
including a photographically obtained image or patler and having at each side of its transparent or transiucent support
a layer wherein Interference pigments are distributed unifonmly, and whereln said layers at opposite sides of sald
support have a different color by the presence of different inlesfererice pigments. '
[0059) In accordance with a further embodiment according to the present invention there is provided a document
wherein uniformly distributed interference pigments are presentin combination with pattern-wise printed colored com-
mon Bght-reflecting pigments or dyes or white fight reflecting pigments, e.g. TiO,- The color of the interference pigments
under the copying angle is preferably the same as the color of said printed light-absorbing substances preventing

- thereby succesful photocopying of the printed information that remains stil readable by the human eye under another

observation angle. .

{0060] According to still another embodiment ina document of the present invention a pattem of printed interference
‘pigments Is present undemeath and/or ontop of layer or suppost having a color: substantially the same as the color
of said pattem containing sald inferference pigments when seen in reflection-or transmission mode.

[00613 According toan embodimentin the security document according to the presentinvention differentinterference .
plgmentsareptesen\unlfomﬂymhinad‘mtentlayeratoppositesidesofsaldsupponand alleast one of said layers
has undemneath and/or on top a pattemn containing common light-reflecting pigments and/or dyes having no light inter-
ference propesties, and having preferably a color substantially the same as the color of at least one of the Interference

" pigments when seen in reflection or transmission mode.

[6062] According to another embodiment in the secwrity document according to the present Invention at least one

. pattem containing common light-reflecting pigments andlor dyes s present which pattem Is at least parily covered with

a pattem containing interference pigments.

[0063] ‘According to a further embodiment in the document according to the present invention the suppost has been
coated directly by sputtering with a thin metal oxide layer or has been coated with-said metal oxide layer on top of a
coaling or pattem of said light Interference pigments and/or codting or pattern of light reflecting plgments having no
Tight interference properties taking care that the thus coated melal oxide layer has substantially the same or color
complementary to the color of sald pattemwise applied pigments. )

{0064) According to a special embediment the document according to the present invention has on the front and/or

- rear side of its support undemeath and/or on top thereof uniformly of patternwise applied interference pigments in the

iumolaprhiedguﬂocheﬂmpaﬂathmﬁMeﬂed.cmhin&mﬂmmfwl@ﬁmﬁedlngpﬁgnenbsthgm
eﬂquoaslbhaveoneormoreoﬂhemhbowcororsthesameasthenonnaloreomplemeniaryeoloto!a!dlght
Interference pigments: Inapaﬂlwbrmsesaidmeamedﬂmemlnbowwbmisobtaﬁwdbyprﬁﬁngmetaﬂc

pigments.

"[0065) In another embodiment fuorescent or phosphorescent pigments have been mixed with said light interference

pigments and/or with sald light reflecting pigmerits giving said rainbow effect to the guilioche patiern or sakd rainbow

"eﬂectlsobtalnedbypﬂpﬁngahanspaantvamishbadedwﬁhaﬂumwntwphosplmmmem .
[0066] According lo a stifl further embodiment the document according to the present rivention contains (a) bi-fiuo-

rescent pigmerit(s) that Is (are) mixed with one of said light reflecting pignients and/or mixed with said Jight interference
plgments whereby when exposed to ultraviolet ight sald fluorescent pigment(s) show{s) fight of two different wavelength
ranges oneof which Is different from the wavelengthrange of the colors of sald light reflecting and interference pigments .
when these are observed uinder visible light conditions and the other coresponds with the normal or complementary
color of'said interference pigments. ' .

[0067)  Inapasticularembodimenta guiloche patiem withrainbow effectis printed in perfect see-through print register

* on the front and rear side of the support; the light reflecting pigments showing rainbow effect printed at.one side have
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comp!emenlarycobrwilhrespedtomepigmentspﬁnted:b\nhaveatonesldeacolonheme-asmemmalcolor
of sald fight interference pigments, and wherein parts of said guilloche patiern at either side cover at least partly a
photograph or printed pattem or complete a printed pattern. .

[0068] in a pasticularly interesting embodiment the document according to the present invention contains printed
patiemns at least partly covering each other and said pattems each contain (a) different light Interference pigmenl(s})
the construction and composition-of which is such that they show a different color shift when vieved under the same

-observation angle, and wherein the printed pattern most remote from the observer has higher covering power than the

patiern printed-theseon which Is more transparént, hereby oblaining a document that shows in the overlapping pattem
area a continuously changing color shift by changing gradually the observation angle.

[0069] A layer containing uniformly distributed fight interference pigments may be applied by coating a coating liquid.
containing said pigments n dispersed form and a dissolved binding agent or containing said pigments dispersed to-
gether with a binding agent in the form of a latex. After coating the solvent or dispersing liquid, e.g. wates, is removed
by evaporation. Any coaling techniue for the application of thin liquid kayers may be used as Is known e.g. from the
field of the manufacture of photographic silver halide emulsion layer materials, e.g. doctor blade coating, gravure rofler
coating, meniscus coating, air knife coating, slide hopper coating and spraying.

[0070] According to a special coating technique the light interference pigments are applied in a radiation-curable
binder or binder system whesein e.g. monomers act as solvent for polymers or prepolymers as described e.g. in pub-
lished EP-A 0 522 608, so that afler coating of the liquid coating composition no soivent has to be evaporated.

. [0079} In accordance with a particular embodiment uniformly distributed Interference pigments are applied in a layer :

that Is transférred by a stripping-off procedure to built the document of the present invention. Such broce«_iure is de-

. saibedlnpublished-B’-AOv478790btnlsappnedﬂuehﬁ:rconh‘olﬁngmewlﬁmdanimagepresenmna

penmanent support using for the stripping-off and transfer procgdure'a temporary support coated with a wet-strippable
non-photosensitive layer containing fluorescent whitening agent(s) ina hydrophilic collold binder.

[0072] According to a special embodiment the fight interference pigments are applied in the form of a pigment-trans-
fer-foil wherefrom by hot transfer the pigments are transfeired uniformly onto the substrate of the security document.
10073}  Stillanother coating technique suited for uniformly applying said pigments is by dry powder-spraying oplionally
on a hot-melt resin layer wherein they are impregnated by pressure and heat. On top of the pigments an adhesive, e.
g waxmay be appSed to improve adherence to the selected substrate. That substrate may have hydrophflic or hydro-
phobic surface properties.

[0074) Spray-coating may be applied for covering the whole surface of the substrate or only a part thereof producing
"Tight interference rainbow-effects®. By using varying mixtures of different interference pigments the intensity of one
color can ba made to decrease gradually while an increasing color intensity of another pigment comes up. The human
eye will see the rainbow effect varying according to the perception angle and will recognize the basic color of each of
the sprayed pigments, but a photocopler operating with a fixed copying angle will only reproduce, say asingle yellowish-
brown color and not the colors of the intesference pigments that can be seen under different inspection angles.
[0075) The interference pigments can be used for pigmenting a commercial coating vamish which may then be used
for pre-coaling a security document substrate. The coating may proceed with common vamishing or impregnation
machinery instead of using printing presses. ’ )

[0076) As already mentioned herein the uniformly applied interference pigments are advantageously combined with
image-wise or paltem-wise applied interference pigments of another color. .
[0077) The image-wise or pattem-wise application of interference pigments proceeds e.g. by printing with anink -
contalning sald pigments. Suited printing processes are e.g. planographic offset printing, gravure printing, intaglio '
printing, screen printing, flexographic printing, rellef printing, tampon printing, ink jet printing and toner-transfer printing
from electro{photo)graphic recording matesials. - . ’ ..

10078] For use In printing on hydrophilic layers o substrates the ink contains for example a 15 to 20 % by weight
nMumotmewerfemweplgl_nemshasoluﬁonofceuulosenmatehapotyethylenoeﬂ\enswihkhasagood
adherence on hydrophilic collold layers such as gelatin-contalning layers used in DTR-recording materials. Sald Ink is
advantageously applied with a commercial screen press using a polyester screen with a 77 and 55 mesh. The inter-
ference colors gradually appear on drying the ink.- .

[0079) ‘Thusapplied ink patterns on a hydrophiticimage-receiving layer for DTR-Image production remain unchanged
during DTR-processing. - . o
[0080] The presence of the fight interference pigments in onie of the layers of the security document does not affect -
ﬂwﬁossibmtytopdmmeremhnﬂ\ergmphlcaalphaammetmllnfoimﬁm by any known printing technique.
f0081)  For easy visual verification the light interference pigments are present preferably in a security document in a
coverage of 0.3 gim? to 10 g/m? and more preferably in a caverage between 0.7 gim? and 3 g/m2. '

{0082] The printing of a light interference pigment-contalning pattem may proceed on a substrate already covered
€.g. by a hologram, light-diffraction pattem, metallic patter that can be viewed throught the printed pattern so that the
propetties of the interference pigments are added thereto.
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[0083]) The printed patiesn containing interference pigments forms no obstacle for a good adherence with laminated
plastic resinous covering material. Bypropersetewonofmebmderofﬂm ink i can be co-mélted with the resin material
laminated thereto.

[0084) According fo a.particular embodiment the light interference pigment-containing ink is applied on a temporary
support, e.g. polystyrene suppot, wherefrom the ink layer can be stripped off and transferred 1o a permanent support,
e.g. a glued and preprinted substrate of.a security document. The ink layer, applied overall or pattemn-wise, after leaving

_the temporary support covers underlying pre-printed data on the permanent support. For preventing fraudulent copying

these dala have the same color as the interference pigment tayer when seen undes the copying angle. Insufficient
image contrast is available so that copying of the pre-printed dala is no longer possible. By applying a dried intesference
pigment-containing ink tayer that s transiucent the undeslying data can be visually inspected therethrough by altering
the perception angle.

[0085] lnawordanoewnhlheprecedmgembodmmasecmilydoaunentawordmgtolhepmemmenﬁon.ag.
serving as 1.D. card, Is preferably in the form of a laminate in which the information-containing layer(s) are sealed
between protective resinous sheets. 1.D. card laminates may be built up as described e.g. in US-P 4,101,701, US-P
4,762,759, US-P 4,902,593, published EP-A 0 348 310 and published EP-A 0 462 330. By lamination tampes-proof

- documents are produced which do not allow the opening of the laminate without damaging the image contained therein.

The destruction of the seal will leave visual fraude traces on the security document.

[0086) In accordance with a first mode in the security document according to the present invention a black-and-white
photograph in the form of a silver image Is fosimed by the silver salt diffusion transfer process, called’ herein DTR-
process. According to sald process dissolved silver halide salt is transfesred imagewise In a special image receiving
layer, called development nuclel containing tayer, for reducing therein transferred silver salt, sald development nuclel
containing layer contains fiself and/or in an overlaying and/or an underfaying layer uniformly distributed therein sald
interference pigments.

[0087) The lightinterference pigments may be present either in the lmage-reoeMng layer nself and/or in awaterper-
meable top layer and/or in a subbing layer covering the support.

[0088] The presence of a dried water-impenmeable ink pattern on the lmage—mcelving Iayer blocks DTR-image for-
mation. Thereby itis possible to arange e.g. fine line pattemns such as guilloches in the pholograph creating that way
an additional verification feature.

[0089) The principles of the DTR-process are described in U.S. patent No. 2,352,014 olAndré Rott, issued June 20,
1944. According to sald process silver complexes are image-wise transferred by diffusion from a silver halide emulsion
layer to an image-receiving layer, where they are converied, in the presence of development nuciel, Info a sitver image.
Forthis purpose, animage-wise exposed siiver halide emulsion layer is developed by means of a developing substance
in the presence of a so-called siiver halide solvent. In the exposed parts of the silver halide emulsion layer the silver
halide is developed to metatlic silver so that it cannol dissolve anymore and consequently cannot diffuse. In the non-
exposed paris of the silver halide emulsion layer the silver halide is converted info soluble silver complexes by means
of a silver halide complexing agent, acting-as silver halide solvent, and sald complexes are transferred by diffusion
into an image-receiving layer being in walerpermeable contact with sald emulsion layer 1o form by the catalytic action
of said development nuciel, in so-called pliysical development, a silver-containing image in the image-receiving layer..
10090] Move detalls onthe DTR-process can be found in "Photographlc Silver Halide Diffusion Processes” by A. Rott
and E. Weyde, Focal Press, London, New York (1972). ’
[0091]  In accordance with a second mode in the security document according to the present invention a color pho-
tograph in the form of one or more dye images is formed by the dye diffusion transfer process (dye DTR-process)

.whereln the image-wise transfer of dye{s) is controlled by the developmeént of (a) photo-exposed sitver halide emulsion

layer(s), and wherein dye(s) is (are) iransfesred imagewise In a special image receiving layer, called mordant layer, for
fixing the dyes, sald mordant layer and/or ap overlaying and/or an undesiaying layer containing uniformly distributed
therethrough sald interference pigments.

[0092] Dye diffusion transfer reversal processes are based on the image-wise transfer of diffusible dye molecules
from an image-wise exposed siiver hallde emulsion material Into a walerpermeable image-receiving layer containing
amordant for the dye{s). The image-wise diffusion of the dye{s) is controlled by the development of one.or more image-
wise exposed silver halide emulsion tayers, that for the production of a multicolor image are differently spectrally sen-
shtized and contain respectively a yeflow, magenta and cyan dye molecules. A survey of dye diffusion transfer imaging

B processes has been given by Chiistian C. Van de Sande in Angew. Chem. - Ed. Engl. 22 (1983) n° 3, 191209 and a

particularly useful process is described in US-P 4,496,645,

[0093} For use in dye diffusion transfer photography the type of mordant chosen will depend upon the dye o be
mordanted. if acid dyes are to be mordanted, the image-receiving layer being a dye-mordanting layer contains basic
polymeric mordants such as polymers of amino-guanidine derivatives of vinyl methyl ketone such as described in US-P
2,882,156, and basic polymeric mordants and derivatives, e.g. poly-4-vinylpyridine, the metho-p-toluene sulphonate
of poly-2-vinylpyridine and simiar compounds described in US-P 2,484,430, and the compounds described in the
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pubkished DE-A 2,009,498 and 2,200,063. Other mordants are long-chain quatemary ammonium or phosphonium’
compounds or temary sulphonium compounds, e.g. those described in US-P 3,271,147 and 3,271 148,, and cetyltr-
methylammonium bromide. Certain metal salls and their hydroxides that form sparingly soluble compounds with the
acld dyes may be used too. The dye mordanis are dispersed or molecularly divided in one of the usual hydrophilic
binders in the image-receiving layer, e.g. in gelatin, polyvinylpyrrolidone or partly or completely hydrolysed cellulose
esters.

[0094] In US-P 4,186,014 cationic polymeric mordants are described that are particularly suited for fixing anionic

dyes, e.g. sulphinic acid salt dyes that are image-wise released by a redox-reaction described e.g. in In published EP-A

. 0,004,399 and US-P 4,232,107.

{0095} The DTR process can be utllized for reproducing line originals e.g. printed documents, as well as for repro-
ducing continuous tone originals, e.g. poriraits.
[0096] Bythe fact that the DTR-image is based on dnﬁuslontransferoﬂmaghg ingredients the Image-receiving layer

- and oplionally présent covering layer(s) have to be wale:penmble.

[0097] The reproduction of black-and-white continuous tone i images by the DTR-process requires the use of a re-
cording material capable of ylelding images with considerable lower gradation than is normally applied in document
reproduction to ensure the commect tone rendering of continuous tones of the original. In document reproduction silver

_halide emulsion materials are used which normally mainly contain sitver chloride. Silver chioride not only leads to a

more rapid development but also to high contrast.

[0098] In U.S. patent. No. 3,985,561, to be read in conjunclion herewith, a light-sensitive silver halide material is
described wherein the silver halide is predominantly chloride and this material is capable of !orming a continuous tone
lmageonorhanhrage—receMngnnterialbyﬂwdiﬁusbnmferpmces

[0089]} According to said U.S. patent a continuous tone image is produced by the diffusion transfer process in or on
an image-receiving layer through the use of a ight-sensitive layer which contains a mixture of silver chioride and silver
iodide and/or silver bromide dispersed in a hydrophilic colloid binder e.g. gelatin, wherein the silver chloride Is present
in an amount of al Jeast 90 mole % based on the total mole of silver halide and wherein the weight ratio of hydrophilic
colloid 1o silver halide, expressed as silver nitrate, is-between 3:1 and about 10:1 by weight o

[0100] Withthese fight-sensitive materials successful reproduction of confinuous fone images can be obtained prob-.
ably as a result of the presence of the indicated amounts of silver iodide and/or silver bromlide and of the defined high
ratio of hydrophiliic colloid to silver halide.

[0101) According to U.S. patent No. 4,242,436 iikewise 1o be read mcon]unchon herewith, the reproduction of con- .
tinuous tone Images-can be improved by developing the photographic material with 2 mixture of developing agents

" comprising an o-dihydroxybenzens, e.g. catechol, a 3-pyrazolidinone e.g. a 1-aryl-3-pyrazolidinone and optionally a

p-dihydroxybenzens, e.9. hydroquinone, the molar amount of the o-dihydroxybenzene in sald mixture belng larger than
the molar amount of the 3-pyrazolidinone, and the p-dihydroxybenzens |f any being present in a molar ratio of at most
5 % with respect to the o-dthydroxybenzene.

[0102) Suitable development nuclei for use in the above mentioned physical development in the image recelving
layer are e.g. noble nietalnuclel e.g. sitver, paliadium, gold, platinum, sulphides, selenides or tellurides of heavy metals
such as Pd, Ag, Ni and Co. Preferably used development nuclei are colloidal PdS, Ag,S or mixed silver-nickelsulphide
particles. The amount of nuclef used in the image receiving layer is preferably between 0.02 mg/? and 10 mg/m2.
{0103} Theimage recelving layer comprises for best imaging results the physical development nuclei in the presence
of a protective hydrophilic collold, e.g. gelatin and/or colloidal sitica, polyvinyl alcohol ete..

[0104] The transfer behaviour of the complexed sitver largely depends on the thickness of the image-receiving layer
and the kind of binding agent or mixture of binding agents used in the nuclel containing layer. In order to obtain a sharp
image with high spectral density the reduction of the silver salts diffusing into the image receiving layer must take place
rapkdly before lateral diffusion becomes substantial. An lmage-reeewmg material salisfying said purpose is described
inUS-P4,859566.

[0105) Animage-receiving material of this type is very suitable for use in connection with the present invention and

_contains a water-impermeable support coated with (1) an image-receiving layer containing physical development nuclei

and intesference plgments dispersed in a waterpermeable binder and (2) awatetpemneabletoplayerﬁeebomdevel—
opmentnudelandcontahhgahydrophmcoollold in such a way that:

(')H)elotalsoldscovelageofemdtwobyers(1)and(2)iseg.almost29m11

(if) in layer (1) the coverags of the nuclei is in the range of 0.1 mg/m? to 10 mg/m?, andthecoverageolbhdeﬂs
in the range of 0.4 to 1.5 g/m2,-and
(")lnsddloplayer(Z)meooverageofhydmphiﬂccolbidnsnthemngaofo1toogglm‘l

-[0106] The coating of said layers proceeds preferably with skide hopper coater or w_rtain coaler known to those

skilled in the art:
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[0107} Accrding to a-particular embodiment the nudeicontaininglayeru) is present on a nuclei-free underlying
hydrophilic colloid undemoatlayetorundetmallayersyﬂem having a coverage'in the range of 0.1 to 1 g/m? of hy-
drophilic colicld, the total solids coverage of layers (1) and (2) together with the undercoat being at most 2 g/m?. In
connection with this embodiment the nacreous pigments may be also be included in the undercoat layer or may be
included therein instead of being present in the nuclei containing layer.

[0108] The undercoat optionally incorporates substances that improve the image quality, e.g. incorporates a sub-
stance improving the image-tone of the whiteness of the image background. For example, the undercoal may contain
a fluorescent substance, sitver complexing agent(s} andor development inhibitor releasing compounds known for im-
proving image sharpness.

[0103) Accordingto a special embodiment the i image-recelving layer (1) is applied on an undescoat playing the role
of a timing layer in association with an acidic layer serving for the neutralization of alkali of the image-recelving layer.
By the timing layer the time before neutralization occurs is established, at least in part, by the time it takes for the
alkaline processing composition to penetrate through the timing layer. Malerials suitable for neutralizing layers and
timing layers are disclosed in Research Disclosure July 1974, ilem 12331 and July 1975, item 13525,

[0110) - In the image-receiving layer (1) and/or in sald top layer (2) and/or in an alkali-neutralizing undercoat gelalln
is used preferably as hydrophilic collokd. In layer (1) gelatin is present preferably for at least 60 % by weight and is
optionally used in conjunction with an other hydrophilic colloid, e.g. polyvinyl alcohol, cellulose derivatives, preferably

i ‘carboxymethyl cellulose, dexdran, gallactomannans, alginic acid derivatives, e.g. alginic acid sodium.salt and/or.wa-

25

435

tersoluble polyacrylamides. Sald other hydroptific collold may be used also in the top layer for at most 10 % by weight
and in the undercoat in an amount lower than the gelatin content.

10111} The image-receiving layer and/or a hydrophilic colloid layer in water-permeable relationship therewith may
comprise a silver halide developing agent and/or silver halide solvent, e.g. sodium thiosulphate in an amount of ap—
proximately 0.1 g to approximately 4 g per m?2.

[0142] The image-receiving layer of a hydrophilic colloid layer in water-permeabls relationship therewith may com-
prise colloidal sffica.

[0113] The Image-receiving layer may contain as physical development accelerators, in operative contact with the
developing nuclel, thioether compounds such as those described e. g. in DE-A-1,124,354; US-P 4,013,471; US-P-
4,072,526 and in EP 26520.

[0114)  According to a prefesred embodiment the processing liquid amﬂor the DTR image-receiving malerial contains
at least one kmage toning agent. In said case the image toning aga:l(s)maygmduaﬂytransfef by diffusion from said

knaga-mivhgmatedallrnolhaprocessfngﬂquldandkeepﬁmmmewncenhatmofsaldagentsalmoststwdy

In practice such can be realized by using the silver image toning agents in a coverage in the range from 1 mg/m? to

20 mg/m?2 in a hydrophilic waterpermeable cofloid layer. ,
[0115) A survey of suitable toning agents fs given in the above mentioned book of Andre Rott and Edith Weyde, p.

6165, preference being given to 1-phenyi-1 H-tetrazole-5-thiol, also called 1-phenyl-5-mercaplo-fetrazole, tautomeric
structures and derivatives thereof such as 1-(2,3-dimethylphenyl)-5-mercaptotetrazole, 1-(3 4-dimethylcyciohexyl)-
S-mercapto-tetrazole, 1-{4-methyiphenyl)-5-mercapio-tetrazole, 1-(3-chloro-4-methylphenyl)-5-mercapto-tetrazole,

1+{34-dichlorophenyl)-5-mercaplo-tetrazote. Fusther particularly useful toning agents are of the class of thiohydantoins
and of the class ofphenylsuhsﬂhnedmermpto-mazules Still further toning agents sultable for use in accordance with
the preferred embodiment of the present invention are the toning agents described in published European patent
applications 218752, 208346, 218753 and US-P 4,683,189.

[0116} In the security documents according to the present invention the transparent supportis e.9. a "clear resin film
support or such support containing small amounts of pigments o voids opacifying to some degree the supporl. For
example, white TiO, particles as described e.g. In published European patent application (EP-A) 0 324 192 are incor-
porated therein.

[0147) Organic resins suited for manufacturing transparent fitm supports are e.g. polycarbonates, polytslers, pref-
erably polyethylene terephihalate, polystyrene and homo- and copolymers of vinyl chioride. Further are mentioned

cellulose esters e,9. cellulose triacetale.

[0118] The above mentioned Dmhngmwhgmtenabmybeusedhwn]uncﬂmwnhanylypeofphotosew

sitive material containing a silver halide emulsion layer. Foroonﬁnuoustonereprodueﬂonthesalverhalidecompﬂsw

preferably a mixtura of sitver chioride, and silver iodide and/or silver bromide, at least 90 mole % based on the total

mole of the silver halide being silver chloride, andmerat!obywelghtofhydmphiﬁceouoidtosmerhandeexpmssed

as silver nitrate is between 3:1 and 10:1.

[0119) The binder for the silves halide emulsion fayer and other optronal layers contained on the Imaging element Is

preferablygelaﬁn.ButMeedo!orlogemerwnhgelamwsemn be made of one or more other natural andlorsynmeﬁc

* hydrophilic colloids, e.g. albumin, casein, zein, polyvinyl alcohol, alginic acids or salts thereof, cellulose derivatives

such as carboxymethy! cefluiose, modified gelatin, e.g. phthaloyl gelatin etc. The weight ratio in the siver halide emul- 3
sion layer of hydrophilic colloid binder to silver halide expressed as equivalent amount of silver nitrate to binder is e.

10
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g- inthe range of 1:1 to 10:1,.but preferably for continuous tone reproduction is between 3.5:1 and 6.7:1.

[0120] The silver hafide emulsions may be coarse or fine grain and can be prepared by any of the well known pro-
cedvures e.g. single jet emuisions, double jet emulsions such as Uppmann emulsions, ammontacal emulsions, thiocy-
anate- or thioether-ripened emuisions such as those described in US-P 2,222,264, 3,320,069, and 3,271,157. Surfice

image emuisions may be used or intemal image emulsions may be used such as those described in US-P 2,592,250,

3,206,313, and 3,447,927. If desired, mixtures of surface and internal image emulsions may be used as described in

" US-P 2,996,382,

[0421] The silver halide particles of the photographic emulslons may have a regular crystalline form such as cubic
or octahedral form or they may have a transition form: Regular-grain emulsions are desaribed e.g. in J. Photogr. Sci.,
Vol. 12, No. 5, Sept/Ocl. 1964, pp. 242-251. The silver halide grains may also have an almost spherical form or they
may have a tabular form (so-called T-grains), or may have composile crystal forms comprising a mixture of regular
and imegular crystalline forms. The silver hafide grains may have a multilayered structure having a core and shell of
different halide composition. Besides having a differently composed core and shell the silver halidegrms may comprise
also different halide compositions and melal dopants inbetween.

[0122) The average size expressed as the average diameter of the silver halide grains may range from 0.2 to 1.2
um, preferably between 0.2um and 0.8um, and most preferably between 0.3ym and 0.6um. The size distribution can
be homodisperse or heterodispere. A homodisperse size distribution is obtained when 95 % of the grains have a size
that does not deviale more than 30 % from the average grain size.

[0123] The emulsions can be chemically sensitized e.g. by adding sulphur-containing compounds during the chem-

- fcal ripening stage e.g. allyf isothiocyanate, aliyl thiourea, and' sodium thiosulphate. Also reducing agents e.g. the tin

compounds described In BE-A 493,464 and 568,687, and polyarnines such as diethylene triamine or derivatives of
aminomethane-sulphonic acid can be used as chemical sensitizers. Other suitable chemical sensitizers are noble
metals and noble metal compounds such as gold, platinum, palladium, iridium, ruthenium and rhodium. This method
of chemical sensitization has been described in tha article of RKOSLOWSKY, Z. Wiss. Photogr. Photophys. Photo-
chem. 46, 65-72 (1951).

{0124] The emulsions can also be sensilized with polyalkylene oxide derivatives, e.g. with polyethylene oxlde having
a'molecular weight of 1000 10 20,000, or with condensation products of alkylene oxides and aliphatic alcohols, glycols,

cyclic dehydration products of hexitols, alkyl-substituted phenols, aliphabc carboxylic acids, aliphatic amines, aliphatic’
diamines and amides. The condensation products have a molecular weight of at least 700, preferably of more than .
1000. itis also poes‘bletocanhneﬂmesensnizetswmieachomerasdesmbedhBE—P537,278 and GB-P 727,982
[0125] The silver halide emulsion may be sensitized panchromatically to ensure reproduction of all colors of the
visible part of the spectrum or it may be orthochromatically sensitized.

[0126] The speciral photosensitivily of the silver halide can be adjusted by proper spectral sensttization by means
of the usual mono- or polymethine dyes such as acidic or basic cyanines, hemicyanines, oxonols, hemioxonols, styryl
dyes or others, also tri- or polynuclear methine dyes e.g. thodacyanines or neocyanines. Such spectral sensitizers
have been described by e.g. F.M. HAMER in "The Cyanine Dy&s and Related Compounds' (1964) Interscience Pub-
lishers, John Wiley & Sons, New York. X

[0127] Thesiiver halide emulsions may contain the usual slabflizers e.9. homopolar or salt-like compounds of mercury
with aromatic or heterocyclic rings such as mercaptotriazoles, simple mercury salts, sulphonium mercury double salts
and other mercury compounds. Other sultable stabilizers are azaindenes, preferably tefra- or penta-azandenes, es-
pecially those subsﬁlutedwﬂhhydmxyoramlm groups. Compounds of this kind have been described by BIRR in Z.

. Wiss. Phologr. Photophys. Photochem. 47, 2-27 (1952). Other suitable stabilizers are La. heterocyclic mercapto com-

pounds e.g. phenyimercaptotetrazole, quatemary benzothiazole derivatives, and benzotriazole.

fo128) AswveydﬂwtograplﬂcsﬁerhalideemubbmmﬂﬂmiwepmaﬁonbgheuhhseaﬁvDlsdosureDo-
cember 1989, item 308119.

[0129) Processing of the image-wise exposed pholographic silver halide emulsion layer proceeds whilst in contact
with an image receiving material according to the invention and Is accomplished using an alkaline processing liquid
havhgapHpreferablybelweenSandﬁThepHoﬂhealkaineprocessingliquidmybeestabﬂshedusingvanous
alkaline substances. Sultable alkaline substances are inprganic alkall e.g. sodium hydroxide, potassium carbonate or
alkanolamines or mixtures thereof. meuaNyusedaDmnobmhsaretaﬂaryakmhrﬂme.g.ﬂwsadmibedin

- EP-A-397925, EP-A-397926, EP-A-397927, EP-A-398435 and US-P.4,632,896. A combination of alkanolamines hav-

lngbothapk,aboveorbebnsoracombhaﬁonofaﬂramlamﬁmwheteofaﬂeastomhmapk, above 9 and another
havmgapk,ofsorl&ssmayalsobeusedasd;sdosedlnmeJapampatentappumﬁonslaidopentome public
numbers 73949/61, 73953/61, 169841/61, 212670/60, 73950/61, 73952/61, 102644/61, 226647163, 229453/63, US-P-
4,362,811, US-P 4,568,634 etc.. The concentration of these alkanolamines is preferably from 0.1 mol to 0.9 mol).

[0130] Suitable developing agents for the exposed silver halide are e.g. hydroquinone-type and- 1-phenyk-3-pyrazo-
lidone-type developing agents as well as p-monomethylaminophenol and derivatives thereof. Preferably used is a
conbination of a hydroguinone-type and 1-phenyl-3-pyrazolidone-type developing agentwherein the latter Ispreferably
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incorporated in one of the layers comprised on the support of the photographic material. A preferred class of 1-phenyt-
3-pyrazotidone-type developing agents Is disclosed in the published EP-A 449340.

[0131] -Accordingtoa preferred embodiment for conlinuous tone reproduction a mixture of developing agents com-
prising an o-dihydroxybenzene, ©.9. catechol, a 3-pyrazolidinone e.g. a 1-aryl-3-pyrazolidinone and optionally a p-
dihydroxybenzene, e.g. hydroguinone the molar-amount of the o-dihydroxybenzene In said mixture being larger than
the molar amount of the 3-pyrazofidinone, and the p-dihydroxybenzene if any being presentin a molar ratio of at most
5%withrespecltomeo¢ﬁhydroxybenzenewnbe used. Othertype of developing agents suitablefor use in accordance
with the present invention are reductones e.9. ascorblc acld defivatives. :

'10132) ThedevelophgagemorammeofdevebpMagentswnbemmthanalkaﬂne processing solution, in

the photographic material or the image receiving malerial. In case the developing agent or a mixture of developing
agents is containedinthe photographic material and/or image receiving matesial, the processing solution canbe merely
an aqueous alkafine solution that initiates and activates the development.

[0133) Inthe DTR process the photographic elementis developedinthe presenceof asilver halidesolvent. Preferably

. ‘used silver halide solvenls are water soluble thiosulphate compounds such.as ammonium and sodium thiosulphate,

of ammonlum and alkai metal thiocyanates. Other useful siver halide solvents (o “complexing agents”) are described
in the book “The Theory of the Pholographic Process” edited by T.H. James, 4th edition, p. 474-475 {1977), n particular
sulphites and uracil. Further-interesting silver hafide complexing agents are cyclic imides, preferably combined with
alkanolamines, as described in US-P 4,297,430 and US-P 4,355,090. 2-mefcaplobenzolc acid derivatives are de-
scribed as siiver halide solvents in US-P 4,297,429, preferably combined with alkanolamines or with cyclic imides and
alkanolamines. Dlangyinemylmedisullonwmnalsobemdassnverhaﬁdesqmnt

[0134] The silver halide solvent Is preferably present in the processing solution but may also be present in one or
more layers comprised on the suppoft of the imaging element and/or receiving material. When the siver halide solvent
is incorporated in the photographic material it may be incorporated as a silver halide solvent precursor as disclosed in
e.g. Japanese published unexamined palent applications no. 15247/59 and 271345/63, US-P 4,693,955 and US-P
3,685,991. ’
[0435] The processing solution for use kn the production of black-and-while pholographs in security documents ac-

" cording to the present invention may comprise other additives such as e.g. thickeners, preservatives, detergents e.g.

acetylenic detergents such as SURFYNOL 104, SURFYNOL 465, SURFYNOL 440 etc. all available from Air Reduction
Chemical Company, New York.. ) . "

0136} The DTR-process is normally carried out at a temperature in the range of 10°C t0 35°C.

[0137} Further detalls about the black-and-white DTR process and also about the dye diffusion transfer process and
image recelving malerials used therein are described in Research Disclosure November 1976, item 15162

[0138) The present invention will now be Mustrated by the following examples without however Imiting it thereto. All
ratios, percentages and parts are by weight unless otherwise specified.

" EXAMPLE 1

- Preparation of photographic element for use In the DTR process

[0439) A gelatino silver halide emulsion was prepared by slowly running with stiring an aqueous solution of 1 mole
of silves nilrate per liter into a gelatine solution contalning per mole of silver nitrate 41 g of gelatin, 1.2 mols of sodium
chioride, 0.08 mole of potassium bromide and 0.01 mole of potassium lodide.

[0140] The temperalure during precipitation and the subsequent ripening process lasting three hours was kept at
40°C. .

{0141] Before cooling, shredding and washing 214 g of gelatin were added per mole of silver halide. The washed
noddles were mokten and another 476 g of gelatin were added per mole of siiver halide during the chefnical ripening.
Afer ripening 285 g of gelatin in the form of 2 20 % aqueous solution were added to the emulsion per mole of silver
halide as well as hydroquinone in an amount such that afler coating 0.9 g of hiydroquinone were present per n? and

* {-phenyi-4,4-dimethy}-3-pyrazolidinone in an amount such that 0.21 g thereof were present per m2. The emuision was

ooaledatonesgueofasubbedwater«sldampapersuppogiconsisﬁng ofa paper having a weight of 110 g/m? coated

" at both sides with a polyethylene stratum at a ratio of 20 g/m? per side.

[0142] The emulsion was coaled in such a way that an amount of silver equivalent o 1.5 g of silver nitrate was
applied per m2. The amount of gelatin corresponding therewith is 8.93 g/m? since the gelatin to silver nitrate weight
ratio was 5.97. . .

- Preparation of image receiving malerial for use in the DTR process and containing light interference pigments

' [0143] One side of a double-side subbed transparent polyethylene ferephthalate support having a thickness-of 0.1
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mm was coated after corona treatment.at a dry coverage of 2.5 g/m2 of gelatin and 1.3 g/m?2 of interference piémenl
from the following coating composition: '

-| aqueous dispersion of blue PALIOSECURE'type EC 1408 (tradename) containing 30 % of said bive 80g

carboxymethyl cellulose 129
gelatin - 385g
3 % aqueous dispersion of colloidal Ag,S.NIS nuctel 14 m
4 % aqueous solution of formaldehyde 2m

pigment and 8 % of gelatin

12.5 % solution of saponine in ethanol/water (20/80) . : 20ml-

[0144) The other side of sald support was coated with the above mentioned image-teceiving layer coating compo-
sition, with the difference however, that the blue inteiference pigment PALIOSECURE type EC 1408 (tradename) pig-
ment was replaced by yellow interference pigmenl IRIODINE 9231 (tradename).

- Printing of the image receiving material with pattem of graphical and numerica! information using a blue non-ridiscent
ink

[0145]) The printing of said hrmﬁmwaswmwomhmebad(gwndmlmhgayenowm(mobsavaﬁon
in reflection mode) due to the presence of said interference pigment IRIODINE 9231 (tradename).

DTR-image formation

[01456) The above defined photographic element was. image-wise exposed in a reflex camera to obtain therein a
photograph (portrait) of the passport owner. -

[0147] The pholo-exposed element was pre-moistened with a processing liquid as defined hereinafter.

[0148] The contact time of the pholo-exposed element with sald liquid was 6 seconds before being pressed together
with the image-receiving material at the blue-pigment side as defined above. The transfer processor employed was a
COPYPROOF (registered trade name of AGFA-GEVAERT N.V) type CP 380. The transfer contact time was 30 sec-
onds. In the image-receiving layer a positive' black-and-while (siiver image) portrait of the photographed person was
obtained.

- Composition of the processing liquid:

[o149]

hydroxyethyl cellulose 1.09

Ethyl enediaminetetraacetic acid tefrasodium salt | 2.0¢g

Na,S0, 4509
Na,S,0, . 14.09
KBr _ . 05g

1-Phenyl-5-mercaplo-tetrazole 019

1-{3,4-Dichiorophenyl)-1H-etrazole-5-thiol 0.029
N-methyl-ethanotamine - 45.0ml
N-methy}-diethanolamine . 30.0ml
Water up to ' M

10150} Wl)enviewedindaylighlunderanangbofwhimﬂedbnnmdetheoolotdmemmpdmedareaarpund
thepomail(hs'peeﬁonatmefmntside)wasbhaedliemeprwemadfunifomlydisbibmedmereInPALlOSECURE'

. lype EC 1408-BLUE (tradename). mnnhamrnbslonmodeﬂxemmﬂ\atbad(gmundareabmmslighﬂybmwnish
yefiow at the front side and blue at the rear side.
. [0151) Oncopyingmeobtalneddocmnentwiﬁtaeoluoopler(cANONCLCSOO)ﬂwpansomnedowmmtamm-

the portrait were reproduced grey (yeliow plus biue) having the blue printed graphlcal information of non-iridiscent .
pigment with poor contrast theseon. ’
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EXAMPLE 2
- Preparation of image-receiving element for use in dya diffusion transfer process

[0152) Aftransparent polyvinyl chioride sheet having a thickness of 0.100 mm was after corona treatment coated at
one side with the following compositions for forming a subbing layer and mordanting layer respectively:

1. Subbing layer coating composition

[0153)

gelalin - . . . 49
aqueous dispersion of biue PALIQSECURE type EC 1408 (tradename) contalning 30 % of said blue 200g
pigment and 8 % of gelatin ’ :

ingredient A 40 % solution dispersed in aqueous medium - 250 ml
§ % solution of siloxane compound in ethano} 125m}
12.5 % solution of saponine in ethanolwaler 20/80 ) . 20m

[6154] Ingredient A is 5 polyester-polyurethane having the same chemical composition as described in US-P
4,902,593, column 2, lines 64-68-and column 3, lines 1-8. - . "

[0155) ‘mecoalhgcomposiﬁonwasappﬁedcoaledatad!ycove:ageofo.4glnﬂofgelaﬁnar\d 12 g of interference
pigment :

2. Coating composition of the mordanting layer

10156]
gelatin. 209
mordant M (20 % solution) 250 m}
saponine (12 %) and wetting agent W (5 %) inwater | 32mi
aqueous 4 % solution of formaldehyde . 10mi

[0157) Mordant M.on the basis of an epoxidized cationlc polymer has the same composition as described in US-P
4,902,593, column 7, lines 14-42.

[0158)  The coating composition was applied at a dry coverage of 0.9 g/ of gelatin.

[0159] The other side of said support was coated with the above mentioned image-receiving layer coating compo-
sition, with the difference however, that the biue interference pigment PALIOSECURE type EC 1408 (tradename) pig-
ment was replaced by yellow interference pigment IRIODINE 9231 (tradename). :

{0160} The above defined image-recelving material was processed in combination with a photographic dye diffusion
transfer material as described in the Example of U.S. Pat. No. 4,496,645, which material was exposed to.reproduce
thereon a portrail. The exposed material was kept for 1 mlnutein'oontadwiththeaboved_eﬁned image-receiving ma-~
terial afler being led through a diffusion transfer apparatus COPYPROOF CP 38 (tradename of Agfa-Gevaert N.V.
Belgium) having in fis tray the following basic processing liquid: = - : .

sodium hydroxide ) 259
sbdl_um orthophosphate 25g
cyclohexane dimethano! . 25¢g
2.2 methylpropylpropane diol 259
N-ethylbenzene-pyridinium chioride 0.59
distilled water upto 1000 mi

-[0161]  After leaving the processing tray the image-recéiving sheet was-led through a second tray containing an

aqueous solution of the already mentioned wetting agent W corresponding with the following formuta : iso-nonyl-phe-

noxy{(CH,-CH,-0)¢-H and potassium lodide (ref. EP 0250657). ‘ .
{0162) After drying the processed sheet material it was laminated as described inUS-P 4,902,593 to obtain a sealed
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EXAMPLE 3

[0163] Theinteiference pigments mentioned in Example 2 were applied uniformty in front and rear mordanting layers
respectively instead of in the subbing layers of an image-receiving material suited for use in a dye diffusion transfer

process.

- Preparalion of the Image-receiving element

[0164) A transparent polyvinyl chioride sheet having a thickness of 0.100 mm was after corona treatment coated at

one side with the following compositions for forming a subbing layer and mordanting layer respectively

1. Coating composition of the subbing layer

[o165)
gelalin 209
Ingredient A 40 % solution dispersed in aqueous medium | 250 mi
5 9% solution of siloxane compound in ethanol 125ml
12.5 % solution of saponine in ethanol/waler 20/80 20ml

[0166] The coating composition was applied coated at a dry coverage of 0.4 g/n? of gefatin.

2. Coating composition of the front mordanting layer

-[0167]
gelatin ' 129
aqueous dispersion of blue PALIOSECURE type EC 1408 (tradename) containing 30 % of sald blue 1009
pigment and 8 % of gelatin .
mordant M (20 % solution) 250 m!
saponins (12 %) and wetting agent W (5 %) in water 2Zm
aqueous 4 % solution of formaldehyde 10mi

3. Coating composition of the rear mordanting layer
[o168)

‘| -gelatin 129
agqueous dispersion of yellow IRIODINE 9231 (tradename) containing 30 % of yellow pigmentand 8 % of | 1009
gelatin .
mordant M {20 % solution) 250 mi
saponine (12 %) and wetting agent W.(5 %) in water 2m
aqueous 4% solution of formaldehyde 10m

[0169] The coating composition was applied at a dry coverage of 0.9 g/m2 of gelatin, and 1.3 g/m2 of Interference -
 EXAMPLE 4

[0170) Examplo 3 was repeated with the difference that the light interference pigments wese applied uniformly in a
gelatin top coat covering the mordanting layer. The dried lop coat contained. 0.5 g/m? of gelatin and 1.3 g/m?2 of intes-

ference pigment at each side of the transparent support.
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Claims

1.

5.

10.-

1.

A security document which contains at least one layer, a support, at least one image or pattem sesving for identi-
fication purposes and at least one light inlerference pigment distributed unifermly or pattemwise in or on at least
one layer of said document, characterized in that sald support is a transparent clear resin film support or such
support containing small amounts of pigments or volds opacifying to some degree the support, with a visible light-
blocking capacity less than 50 % and In that said document, by the presence of said light interference.pigment,
hasatleastIncenainareasad’ﬂereMoolawhenvlewedwimnthansnmedbymedmnenhnmpadson
with light reflected by the document.

DBocument according to claim 1, wherein sajd document contains mixtures of different light interference pigments.

Document according to-claim 1 or 2, wherein in said document different light intesference pigments are present
uniformly each in a different layer at opposite sides of said support.

Document according to claim 1 or 2, wherein in said document different interference pigments are present uniformly
each in a different layer at opposite sides of said support and at least one of sald layers has undemeath and/or
on top a pattern containing common light-reflecting pigments and/or dyes having no light interference pmperﬂos.‘

Dounnemaecotdhgtoplahnnt,whereinsaidpaﬂanlnswbsianﬁallyﬂwsaniewlorasthewlorsemhhans—
mission mode of reflection mode of the light interference pigments combined with said patiern.

Document according to claim 1 or 2, wherein panerﬂwbe printed intesrference pigments are present undemeath
and/or on top of a pattem containing common light-reflecting pigments and/or dyes having no light interference
properties.

Document according to claim 1-or 2, wherein a patiemn of printed interference pigmerits ks present undemeath and/ '
or ontop of a layer or support having a. color substantially the same as the color of said pauem containing sald
interference pigments when seen in reflection or fransmission mode.

Document according fo claim 1 wZWherehprhledhfomaﬁonwnlaInhgﬂghtwedereneeplgmentsAhaving .
undemeath printed information containing normal light-absorbing and light-reflecting pigments R are present at
one side of a transparent support TS and at the other side of said support said nonmal pigments R are printed In
a pattem being overprinted al least parily by a pattern containing light interference pigments B.

Dowmgant according to claim 1 or 2, wherein information containing light interfesence pigments A at one side of a
transparent support TS Is pattemnwise printed over (1) a "¢ommon?” light reflecting pigment pattem R1 of which the
color is complementary to-the color of sald pigments A when seen with reflected light, (2) a pigment pattem com-
piising "coinmon” light reflecting pigments R1 mixed with colored fluorescent or phosphorescent pigments or dyes
RF, and at the other side of said support TS interference pigments B are printed over (1) a metallic pigment
(aluminium or bronze platelets) patiem M, (2) a patiem comprising light reflecting pigments R2 having a color
complementary 1o the color of sald pigments B when seen with reflecled light, (3') a pattem comprising metallic
‘pigments M mixed with "common® IIngﬂecﬁngplgmentsRZtnﬂngacobroanplementarytolhecdaof&ld -
pigments B when seen withreflected light. -

Document according to any of the preceding claims, wherein sald document contain's a photographically obtained
image or pattem.

Document according to claim 10, wherein sald photographically @ah)ed.lmage of pattem Is produced by means

: ofdevelopedphotosensiﬁvesﬂverhaﬁdedwedryinabght-sensmvenmmnselforinanon-ﬁght-sensﬂveImage
) recelvhgmteda!.

12.

Document according claim 10, wherein said photog:apumny obiamed image or paﬂemfs produced by means of

. ammhpadpﬂnﬂngledmhneinwhldtanalogwdlgitalhpmﬂmabluangsahprlnﬂngstemfromphoto-

13.

signals originating from a visible original,

Document according to claim 10, wherein sald photographically produced image or patlem is formed by the silver
salt diffusion transfer process in an mage-receiving material containing an image receiving layer comprising de-
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velopment nuclel.

14. Document according to claim 10, wherein said photographically produced image or patiem s formed by a aye
diffusion transfer process in an image-receiving material containing a mordanl fora dye lransferred from animage-
wise exposed and developed silver halide emulsion material.

15. Document according according to any of the preceding clalms, wherein said interference pigments are mica plate-
. lets coated with a metal oxide.

16. Document according to claim 15, whereln sald metal oxide Is sefected-from the group consisting ofTOz. ZrOz.
Fe,03 and Cr,0;.

17. Document according to claim 15 or 16, wherein said platelets coaled with said metal oxide have a second coating
of carbon.

18. Document according to any of claims 15 to 17, wherein said platelets have a largest surface diameter between 5
and 200 pm.

19. Document according to any of claims 1510 18, whete!nmetlﬁdmesofsaldlmweterupigmmsisbetweeno 1
and 0.6 pm.

20. Document accordm to any of the preceding clalms, whereln said light interference pi:gments are present in said
document In a coverage of 0.3 gim? 1o 10 g/m?.

21. Document according to any of the preceding claims, whesein said support has been coated directly by sputtering
with a thin metal oxide layer or has been coated with sald metal oxide layer on top of a coating or pattem of sald
fight interference pigments and/or coating or patesn of light reflecting pigments having no light interference prop-
ertles taking care that the thus coated metal oxide layerhaswbslamlallymesameoroolorwnplemenlarytome
color of sald patternwise applied pigments. -

Douunernaccord!ngloanyofmepcmdmgdaimwhmonthefrontandlorrearsrdeofsaldwpponundef-
neath and/or on top of uniformly or patiernwise applied interference pigments a printed guilloche fine pattem with
rainbow effect Is present, contalning therefor light reflecting pigments showing that effect so as to-have one or
more of the rainbow colors the same as the normal or complementary color of said fight interference pigments.

23. Document according torclaim 22, wherein one or more of the rainbow colors Is obtained by printing metallic pig-
ments.

- 24, Dowmeni according to claim 22, wherein fluorescent or phosphorescent pigments have been mixed with said light

interference pigments and/or with said light reflecting pigments giving sald rainbow effect to the guilioche patiem.

25. Documen according 1o claim 22, wherein said rainbow effect is obtained by printing a ttansparenl vamish loaded
with a fluorescent or phosphorescent pigment.

26. Dowmentaceordmgto claim 22, wherein (a) bi—mnorwcent plgmenl(s) is (are) mixed withone of sald light reflecling
plgments and/or mixed with said Bght interference pigments whereby when expesed to ultraviolet light said fluo-
rescent pigment(s) show(s) fight of two different wavelength ranges one of which s different from the wavelength
range of the colors of said light reflecting and interference pigments when these are obsesved under visible light
conditions and the other corresponds with the normal or complementary color of said inlerference pigments.

27. Document according to any of the preceding claims, wherein a-guiliochie pattem with rainbow effect is printed In
perfect see-through print register on the front and rear side of sald support, and wherein the light reflecting pigments -
showing rainbow effect printed at one side have complementary color with respect to the pigments printed, but
have at one side a color the same as the normal color: of safd light interference pigments, and whereln parts of
sald guilloche pattemn at either side cover at least parlly a pholograph or printed patiem or complete a printed
pattemn. .

28. Document according fo any of the preceding claims, wherein said document contains printed: patterns at least
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parlly covering each other and said pattemns each contain (a) different light interference pigment(s) the construction
and composition of which is such that they sfiow a different color shift when viewed under the same obsesvation
angle, and wherein the printed pattem most remote from the observer has higher’ covering power than the pattemn
printed thereon which Is more transparent, hereby. obtaining a document that shows in the overlapping patiern
area a continuously changing color shift by. changing gradually the observation angle.

29. Document according to any of the preceding claims, wherein said document is in the form of a laminate.

1.

' Patentansprilche

Ein Sicherheilsdokument, das wenigstens eine Schicht, elnen Trager, wenigstens ein zu Identifikationszwecken
dienendes Bild oder Muster und wenigstens ein gleichméaig oder mustermaBig in oder auf wenigstens einer
Schicht dieses Dokuments verteittes Lichtinterferenzpigment enthalt, dadurch gekennzeichnet, da der Trager
ein durchsichliger klarer Harzfilmtrager oder ein solcher, kleine Mengen den Trager einigermaBen tribmachende
Pigmente oder Hohirdumen enthaltender Trager mit einer Lichtundurchidssigkeit fir sichtbares Licht klelner als
50% ist, und dadurch, daB das Dokument aufgrund der Einarbeitung des Lichtinterferenzpigments bei Betrachiung
mit durch das Dokument durchgelassenem Licht im Vergleich mit elner Betrachiung mit durch das Dokument
refiektiertem Licht wenlgstens in bestimmten Bereichen eine unterschledliche Farbe aufwelst.

Dokument nach Anspruch 1, dadurch gekennzeichnet, daB das Dokument Mischungen aus verschiedenen
Lichtinterferenzpigmenten enthait.

Dokument nach Anspruch 1 oder 2, dadurch gekennzelichnet, daB in diesem Dokument verschiedene Lichtin-
terferenzpigmente Je gleichmatlg in einer unterschiedlichen, an den gegeniiberfiegenden Seiten des Tragers be-
findlichen Schicht enthalten sind.

‘Dokument nach Anspruch 1 oder 2, dadurch gekennzelchnet, da in diesem Dokument verschiedene Lichtin-

terferenzpigmente je gleichmabig in einer unterschiedlichen, an den gegentiberliegenden Selten des Tragers be-
findlichen Schicht enthalten sind und wenigstens eine dieser Schichten auf deren Unterseite und/oder Oberseite
ein Muster mit Gibfichen lichtrefiektierenden Plgmenlen undloder Farbstoffen ohpe Lichtinterferenzeigenschaflen
enthai.

Dokument nach Anspruch 4, dadurch gekennzeichnet, daB das Muster wesentlich dieselbe Farbe hat wie die
Farbe, dié bel der Durchsicht- oder Aufsichtbetrachtung der Lichtinterferenzpigmente in Kombination mit diesem
Muster beobachtet wird. -

Dokument nach Anspruch 1 oder 2, dadurch gekennzeichnet, daB unter und/oder auf einem Muster mit Giblichen
lichireflektierenden Pigmenten und/oder Farbstoflen ohne Lichtinterferenzeigenschaften mustermaBig gedrucide
Interferenzpigmente enthalten sind.

Dokument nach Anspruch 1 oder 2, dadurch gekennzelchnet, daB unier und/oder auf einer Schicht oder einem
Trager ein Muster von gedruckten Interferenzpigmenten enthalten kst, wobel die Schicht bzw. der Trager bei Durch-
sicht- oder Aufsichtbetrachtung wesentiich dieseibe Farbe wie die Farbe des die Interferenzpigmente enthallenden
Musters aufwelst.

Dokurnent nach Anspruch 1 oder 2, dadurch gekennzeichnet, daB8 gedruckte Information enthaltende Lichtin-
terferenzpigmente A, unler denen sich gedruckte l'nfom_maﬂon enthaltende, normale, lichtabsorblerende und licht-
reflektierende.Pigmente R befinden, auf einer Séite eines durchsichtigen Tragers TS enthalien sind und auf der -
anderen Seite des Tragers die normalen Pigmente R in einem wenigstens teilwelse durch ein Uditintetferenzpig-
menieBenthanendec MusterﬁbetdmdttenMustergedrmldwerden.

Dokument nach Anspruch 1 oder 2, dadurch gekennzeldmet, dan Information enthaltende udmnlerfelenzplg-
mente A auf einer Seite eines durchsichiigen Tragers TS mustermaig Ober (1) einem "Gibliche® Echireflektierende
Pigmente R1 enthaltenden Muster, deren Farbe bel Aufsichibetrachtung mit der Farbe der Pigmente A korhple-
mentir ist, und (2) einem Pigmentmuster mit "Oblichen” ichtreflektierenden, mit gefarbten fluoreszierenden oder
phmphMmMen Pigmenten oder, Farbstoffen RF vermischien P:grnenlen R1 gedruckt werden und auf der
anderen Seite des Trigers TS Interferenzpigmente B Gbes (1°) einem Metallpigmente (Atuminium- oder Bronze--
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platten) enthaltenden Muster M, (2] einem Musler mit lichtrefiektierenden Pigmenten R2, die bei Aufsichibetrach-
tung eine mit der Farbe der Pigmenle B komplementire Farbe aufweisen, und (3) efnem Muster mit Metallpig-
menten M, die mit “nonmalen” fichtrefiektierenden Pigmesiten R2, die bei Aufsichtbetrachtung elne mit der Farbe
der Pigmente B komplementire Farbe aufweisen, vermischt sind, gedruckt werden.

10. Dokument nach irgendeinem der vorstehenden Anspriiche, dadurch gekennzeichnet, daB das Dokument ein
fotografisch eshaltenes Bild oder Muster enthaiL

11. Dokument nach Anspruch.10, dadurch gekennzeichnet, daB das fotografisch.erhaltene Bild oder Muster unter
Anwendung von entwickeltem fotoempfindlichem Silberhalogenid direktin einem lichtempfindlichen Material selber
oder in eirem lichhmempfindiichen Blldempfangsmaterial erzeugt wird.”

12. Dokument nach Anspruch 10, dadurch gekennzelchnet, daB das folografisch erhaltene Bild oder Muster durch
eine anschagfreie Drucktechnik, bei der analoge oder digitale, den Druckvorgang steuemde Eingangssignale von
durch eine sichtbare Vorfage emittierten Folosignalen stammen, erzeugt wird.

13. Dolaiment nach Anspruch 10, dadurch gekennzelthnet, daB das folografisch erzeugte Bild oder Muster gemat
dein Sibersatzdiffusionsiiberiragungsverfahren in einem Bildempfangsmateﬁal mit einetEaniddungskeine ent-
haltenden Bildempfangsschicht erzeugt wid.

14. Dokument nach Anspruch 10, dadurch gekennzelchnel, daB das folografisch eszeugte Bild oder Muster entspre-
chend einem Farbstoffdiffusionstibertragungsverfahren In einem Bildempfangsmaterial, das ein Beizmitte! fiir el
nen von einem bildmagig behchteten und entwickelien Sﬂbethalogemdenmlslonsmaieﬁal Gbertragenen Farbstoff
enthalt, erhalten wird.

15. Dokument nach irgendeinem der vorstehenden Anspriiche, dadurch gekennzerchnet, daB die Interferenzpig-
mente mit einem-Metalloxid Gberzogene Mikaplatien sind,

16. Dokument nach Anspruch 15, dadurch gekennzelchnet, daB das Metalloxid TI0,, Zr0,, Fe,0; oder Cr,0; st.

17. Dokument nach Anspruch 15 oder 16, dadurch gekennzelchnet, daB die mitdemMetalloxid libeszogenen Platten
eine zwette, aus Kohlenstoff bestehende Schicht haben.

18. Dokument nach irgendeinem der Ansprilche 15 bis 17, dadurch gekennzelichnet, daB der Hochsloberfiachen-
, durchmesser def Platien zwischen 5 und 200 pm liegt.

19. Dokwnen! nach rgendeinem der Ansprilche 15 bis 18, dadurch gekennzeichnet, daB die Stirke der Intesferenz-
pigmente zwischen 0,1 und 0,6 pm llegt.

20. Dokument nach irgendeinem der vorstehenden Anspriiche, dadurch gekennzeichnet, daB dle IJchllmelferenz
pigmente in einem Verhiltnis zwischen 0,3 g/m2 und 10 ¢/m? im Dokument enthalten sind.

21.. Dokument nach irgendeinem der vorstehenden Ansprilche, dadurch gekennzeichnet, daB der Trager entweder
- direkt durch Aufstauben mit einer dinnen Metalloxidschicht oder oben auf einer Schicht oder elnem Muster mit
den Lichtinterferenzpigmenten und/oder oben auf elner Schicht oder einem Muster mit lichireflgktierenden Pig-
menten ofine Lichtinterferenzelgenschaften mit der Metalloxidschicht Gberzogen ist, wobel darauf geachtet wird;
dafl die so aufgetragene Metalloxidschicht wesentlich dieselbe Farbe wie die Farbedermustenna&lgangebmdr—
ten Pigmente oder eine damit komplementase Farbe aufweist.

g 22. Dokument nach irgendeines der vorstehenden Anspriiche, dadurch gekennzeichnet, da8 sich an der Vorder-

selte undjoder.der Rilckseite des Tragers unter und/oder auf gleichmaBig oder mustenmafig aufgetragenen In-
terfererzpigmenten ein gedruckies Guilochestrichmuster mit Regenbogeneflekt befindet, wobej dieses Muster
zum Erhalt dieses Effekts lichtreflektierende, den Regenbogeneffekt aufweisende Pigments enthalt, so daB eino
odermehs Regenbogenfarben dieselbe Farbe ist bzw. sind wie die normale oder komplementire Farbe der Lichtin-
terferenzpigmente.

23. Dokument nach Anspruch 22, dadurch gekennzeichnet, daB eine oder mehr Regenbogenfarben durch Aufdruk-
ken von Metallpigmenten erhalten werden.
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24. Dokument nach Anspruch 22, dadurch gekennzeichnet, daB fluoreszierende oder phosphoreszierende Pigmen-

te mit den Lichtinterferenzpigmenten und/oder den lichirefiektiesenden Pigmenten vermischt sind und dem Guil-
lochemuster dadurch den Regenbogeneffekt verieihen.

25. Dokument nach Anspruch 22, dadurch gekennzeichnet, da8 der Regenbogeneffeki durch Aufdrucken eines

durchsichtigen, mit einem fluoreszierenden oder phoéptnreszieten&en Pigment geladenen Lacks erhalten wird.

26. Dokument nach Anspruch 22, dadurch gekennzelchnet, da8 (ein) bifluoreszierende(s) Pigment(e) mit einem der

lchtreflektierendén Pigmente und/oder mit den Lichtinterferenzpigmenten- vermischt ist (sind), wobei das (die)
Fluoreszenzpigment{e) bei Belichtung mit Ultraviolettiicht Licht von zwel unterschiedlichen Weltenbereichen auf-
weist (aufwelsen), von denen sich einer bel Betrachtung unter sichtbarem Licht des lichireflektierenden Pigmente
und Lichtinterferenzpigmente vom Wellenbereich der Farbien der lichtreflektierenden Pigniente und Lichtinterfe-
renzpigments unlerscheidet und der andere der normalen oder komplementiren Farbe der Interferenzpigmente

entspricht.

27. Dokument nach irgendeinem der vorstehenden Ansprische, dadurch gekennzeichnet, daB ein Guillochemuster

- mit Regenbogeneflekt in perfektem Durchsichtdruckregister auf der Vorderseite und Riickselte des Tragers ge-

dnickt wird, die an einer Seite gedruckien, lichtreflektierenden, den Regenbogeneffekt aufweisenden Pigmente
eine mil der Farbe der gedruckien Pigmente komplementiire Farbe, aber auf einer Seile eine der normalen Farbe
der Lichtinterferenzpigmente entsprechende Farbe aufwelsen, und Teile des Guillochemusters an beiden Seiten
wenigstens teliweise ein Lichtbild oder gedrucktes Muster bedecken oder ein gedrucktes Muster vervolistandigen.

28. Dokument nach irgendeinem der vorstehenden Ansprilche, dadurch gekennzelichnet, daB das Dokument ge-

druckte Musler, die wenigsiens teiiweise einander bedecken, und jedes dieser Muster (ein) unterschiedliche(s)
Lichtinterferenzpigment(e) enthal, das (die) so strukturiert und zusammengesetzt ist (sind), daB es (sle) bei Be-
trachtung unter demselben Beobachlungswinkel eine unterschiediiche Farbverschiebung aufweist (aufweisen),
und daBl das am weilesteri vom Beobachter-entfent iegende gedruckle Muster ein hdheres Deckvermogen auf-
weis! als das darauf gedruckte, durchsichtigere Muster, wodurch ein Dolument, bel dem unter stufenwelser An-
derung des Beobachiungswinkels im tiberlappenden Mustesbereich eine sich ununterbrochen andemde Farbver-
schiebung festgestelit wird, eshalten wird.

29. Dokument nachirgendeinemder vorstehenden Anspriiche, dadurch gekennzelchnet. daB das Dokumentin Form
eines Laminats vorliegt. -

Revendications

1.

3"
" rence Iumlneusa sont chacun présents de maniére uniforme dans une eouche diﬂérente des colés opposés du
-

Un document de sécurité qui contient au moins une couche, un support, au moins une imags ou un motif servant
a.des fins d'identification, au moins un pigment d'interférence lumineuse distribué uniformément ou sous forme -
de mofif dans ou sur au moins une couche de ce document, caractérisé en ce que ce support est un support
duri film de résine clalr ou un tel support contenant de pelites quantités de-pigments ou de pores opacifiant le
support 3 un certain dégré et possédant une capacité de blocage de lumiére visile Inférieure 3 50 %, et en ce

.que ce document, suile 3 la présence de ce pigment d'intesférence lumineuse, posséde au moins dans certalnes

zones une couleur différente lorsqu'on Fobserve 3 ka lumiére transmise par le document par rapport 3 lorsqu'on -
fobsesve 3 la lumitre réfléchie par le document. .

-Document selon 1a revendication 1, caractérisé en ce qu'd contient des mélanges de différents pigjments d'inter-
férence lumineuse.

Docitment Selon la revendication 1 ou 2, caractérisé en ce que dans ce. document diférents pigments d'inferfé-

Documentselon la revendication 1 ou 2, caractérisé en ce que dans ce document différents pigments d’lntetfé-
rence sont chacun présents de maniére uniforme dans une couche différente des oolésoppos&sdusupponetau'

. moins une de ces couches a au-dessous el/ou au-dessus un motif contenant des pigments et/ou colorants ordj-

naires réfléchissant Iz’ lumiére et exempts de propriétés d'interférence lumineuse.
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5. Document selon Ja revendication 4, caractérisé en ce que ce molif a essentiellement la-méme couleur que la
couleur vue en fransmission ou en réflexion des pigments dinterférence kumineuse combinés avec ledit motif.

6. Document selon la revendication T ou 2, caractérisé en ¢e que les pigments d'interférence imprimés sous forme
de motif sont présents au-dessous et/ou au-dessus d'un motif contenant des pigments et/ou colorants ordinaires
réfiéchissant Ia lumidre et exempls de propriéilés d'interférence lumineuse.

7. Document selon la revendication 1 ob 2, caractérisé én ce qu'un motif de pigments dinterférence imprimés est
présent au-dessous etou au-dessus d'une couche o d'un support possédant essentiellement la méme coulevr
queta couleur duditmolif contenantles pigments dinterférence lorsquon Fobserve en réflexion ou en transmission.

8. Document selon la revendication 1 ou 2, caractérisé en ce que de Finfonmation imprimée contenantles pigments
dintesférence lumineuse A au-dessous de laquelte est imprimée de finformation contenant des pigments ordinaires
R absorbant ét réfiéchissant Ia lumigre est présente sur un c61é d'un support transparent TS et sur Fautre c5té de
co support lesdils pigments ordinaires R sont imprimés dans un motif qui est surimprimé au moins partiellement
par un motif contenant des pigments dinterférence lomineuse B.

9. Document selon la revendication-3 ou 2, caractérisé en ce que de linformation contenant des pigments d'inter-
férence lumineuse A sur un cilé d'un suppoit transparent TS est imprimée sous forme de motif au-dessus (1) d'un
motif R1 de pigment “ordinalre” réfiéchissant la lumiére dont la couleur est complémentare & la couleur desdils
plgments A lorsqu'on les obsesve a la lumire réfiéchis, (2) d'un motif de pigment comprenant des pigments “or-
dinaires” R1 réfiéchissant la hmniére et mélangés avec des colorants ou pigments RF colorés fluorescents ou
phosphorescents, et sur Pautre cHté dudit support TS des pigments dinterférence B sont imprimés au-dessus (1)
d'un motif M de pigment métalique (pailleties d'aluminium ou de bronze), (2)) d'un motif comprenant des pigments -
R2 réfiéchissant la lumiére avec une couleur complémentalre 3 la couleur desdils pigments B lorsqu'on les obsesve
4 la lumidre réfléchie, (3') d’un molif comprenant des pigments métalliques M mélangés avec des pigments “ordi-
nalres® R2 réfléchissant la lumitre avec une couleur comp!emenlave 3'la couleur desdits pigments B lorsqu'on
les observe a la umiére réfléchie.

10. Document selon fune quelconque des revendications prewdenles caractérisé en ce qu'il contient une image
ou un motif obtem)(e) par vole photographique.

1. Document selon fa revendication 10, caractérisé en ce que cefle image ou ce motif oblenu(e) par vole photogra-
phigue est produit(e) auv moyen d'un halogénure d"argent photosensible développé directement dans un matésiau
sensible 2 |a lumidre ou dans un matériau récepieur dimage non-sensible 4 Ja lumiére.

.12. Document selon la revendication 10, caractérisé en ce qbe cette image ou ce motif obtenu(e) par voie photogra-

phique est produit(e) au moyen d'ne technigue dimpression sans impact dans laquelle des signaux dentrée
digitawx ou analogues pour commander cette. impression proviennent de photosignawx provenant d'un original
visible.

13. Document selon la revendication 10, caractérisé en ce que celte image ou ce mofif produit(e) par voie photogra-
phique est formé{e) par le procédé de transfert da sel d'argent par diffusion dans un matériau récepteur d'image
contenant une couche réceplrice dimage comprenant des germes de développement.

14. Document selon la revendication 10, caractérisé en ce que cette Imaga ouce mohf produit(e) par vole photogra-
phique est formé{e) par un procédé de transfert de ‘colorant par diffusion dans un matériau- récepteur dimage
contenant un mordant pour un colorant tvansfé:é a partir d'un matériau d*émulsion a Phalogénure dargent exposé

et développé sous forme d'image.

15. Document selon fune quelconque des revendications précédentes, amctérrséien ce que les pigments dintey-
férence sont des pailleties mica enduites d'un oxyde métalligue.

16. Document selon larevendication 15, caractérisé en ce quer Foxyde métallique est cholsi parmi TiO,, z:o,, Fe,0,
et Cl’an.

7. Documenl selon la revendicatic;n 15 ou 16, caractérisé en ce que les palllettes endues de oxyde mélallique

sont recouveries dune deuxiéme couche de carbone.
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18. Document selon fune quelconque des revendications 153 17, caractérisé en co que les pailleties ontundiamétre
de surface maximnal entre 5 et 200 pm.

19. Document selon l'une quelconque des revendications 15 3 18, caractérisé en ce que Tépaisseur des pigments
Jinterférence se situe entre 0,1 €t 0,6 pm. -

20. Document selon Fune quelconque des revendications précédentes, caractérisé ence que les pigmernits dinter-

férence lumineuse sont présents dans ce document Aralson de 0,3 g/n? 3 10g/m2.

21. Document selon Fune quelconque des revendications précédentes, caractérisé en ce que le support a été enduit
direclement par pulvérisation cathodique d'une mince couche d'oxyde métallique ou a éié enduit de cette couche
d'oxyde métallique au-dessus d'un enduit ou motif desdits pigments d'interférence lumineuse-et/ou d'un enduit ou
motif de pigments réfiéchissant la lumiére ne possédant pas de propriétés dinterférence lumineuse, velllant a ce
que a couche d'oxyde métalfique ainsi appliquée alt essentielement la méme couleur ou une couleur complé-
mentaire 3 celle des pigments appliqués sous forme de motif.

22. Document selon Fune quelconque des revendications précédentes, caractérisé en-ce que sur le front et/ou ke
dos dudit support - au-dessous eVou au-dessus des pigments dinterférence appliqués uniformément ou sous
forme de motif-est présent unmotif enfignes guillochées avec effet arc-en-clel quicontient a cette fin des pigments
réfiéchissant la lumigre procurant cet effet de sorle quune ou plusieurs des couleurs arc-en-ciel sont identiques
3 la covleur normale ou complémentaire des pigments dinterférence lumineuse,

23. Document sefon la revendication 22, caractérisd en ce qu'un ou plusieurs des couleurs arc-en-ciel sont oblenus
en imprimant des pigments métalliques.

24. Document selon a revendication 22, caractérisé en ce que des pigments_fh:ommnté ou phosphorescents ont
16 mélangés avec lesdits pigments dlinterférence lumineuse et/ou avec lesdits pigments réfléchissant la lumiére
procurant cet effet arc-en-clel au motif guilioché.

25. Document selon la revendication 22, caractérisé en ce que Feffet arc-en-ciel est obtenu en impsimant un vemis
transparent.chargé d'un pigment fluorescent ou phosphorescent.

26. Documentselon!a revendication 22, caractérisé en ce qu'unou plusieurs pigments bi-fuorescents sontmélangés
avec un des pigments réfiéchissant la lumidre eVou mélangés avec les pigments dinterférence lumineuse, ce(s)
pigment(s) fluorescent(s) montrant - lorsquil(s) est (sont) exposé(s) a Ja lumiére ultraviolette - de la lumiére de

- deux domaines de longueur d'onde différents dont Fun est différent du domaine de longueur d'onde des couleurs
_desdits pigments dinterférence et réfiéchissant la lumitre lorsqu'on les observe sous des conditions de lumitre
visible et Fautre comrespond a célul de la couleur normale ou complémentaire desdits pigments dinterférenca.

27. Document selon Fune quelconque des revendications précédentes, caractérisé en ce qu'un molif guilioché avec
effet arc-en-ciel est imprimé en parfait registre dimpression transiucide sur le front et le dos dudit support, et
caraclérisé en ce que les pigments réfiéchissant la lumiére présentant Peffet arc-en-ciel et imprimés sur un cbté
posédem-unooouleurmplémemahaparmpponauxpigmentsimpdmés,misposswentwunc&éuneew-
leur kdentique 3 Ia couleur normale desdits pigments dinterférence lumineuse, et caractérisé en ce que des
parties dudit motif guilioché sur chaque ¢6té recouvrent au moins partiellement une photo ou un motif imprimé ou
complatent un motif imprimé. -

28. Document selon fune quelconque des revendications précédentes, caractérisé en ce que ce document contient
des motifs imprimés se chevauchant au moins partieliement et chaque motif contient un oi plusieurs pigments
d'interférence lumineuse différents dont la construction et ia composition sont telles que les pigments présentent
unchangqmeﬂdeeoulewdiﬂéwntlorsim‘onlesobwveswslenémeangle;i‘observaﬂm.etcamcléﬁséen—
ce que le motif imprimé qui est le pius éloigné de Pobservaleur a un pouvois couvrant plus élevé que le motif
Imprimé 13-dessus qui est plus transparent, obtenant de cette maniére un document qui présente dans Ia zone de
chevauchement du molif un changement constant dea couleur en changeant graduellement fangle d'observation.

29; Document selon 'une quelcohque des revendidtions précédentes, caractérisé en ce quil est sous forme de
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